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^-71 -^^l^i 

A, B, R, R 1 , R 2 g ^4|*H ^ 
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o]^^-a}^^ -t 1 ^* ^fe tH^^M) {Caspase inhibitors containing isoxazoline 

ring} 

[«^^ ^lt -Ml 

£ ^£ ?11^4^KCaspase)-l[^^-l£-^*l^ jLdt,(interleukin-lp converting 
enzyme, ICE] ^ ^3^-3[°Va^/CPP-32]-§: SL^tr ^# ^^Ml^ *)*B*H3>1 

Caspase^ ^ l(H\i*H 13.* enzyme^S- ^£7> £3*1 $X 

3- a 2 J?2 3|H5H €-*fl*Kr ESBfl^l (cysteine protease) ^tf. zz. 

* *Vu|-« caspase-l(ICE)^ AHS^fl (cytokines)^ tb ^M^AS «UH3*1 — 

a oiBl^ ip(prointerleukin-ip)» ^-f-Sl-iP (interleukin-ip )S. 

^cfl ^M^Vfe SL^M. olBl^-fl-l^r olE^^l-l a (interleukin-1 a )^ <?]ei ^-lP 
(interleukin-l£)5L ja^, S.^ ^^l^monocytesHH 31KDa^ ^tH* 

^3)3. ^sH, zz- ^ Hatl^W-UP ICE <fl Caspase-1^1 

7KH2r*H 41^1^ Asp 2 7-Gly 28 4 Asp 116 -Ala 117*131 -^7^ fl^^- 7H^*H S)^ <M-f- 
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^-1J3 7> Sl^-f-^-ipfe ^(inflammation)* ^^lfe^l ^-§-^} 

^ ^o.5L <£3*l SflWl.3). caspase-1^: 1989^cH *]^rSLS. tt^Sfta. 1994^1 ¥ 
^ s.^^ o.s. 3*H13*1 ^S7> X-ray ^n^^H 

caspase-3(CPP-32) fe H «fl?^f^ Hh8 , *°1 ^^31 «^ . 3*W*U1 

l^e^l H'^^l r: r(2). procaspase-SS.^^ #^5^ caspase-3 (apopain)7> 7K^-g--5fl 
^ ( P 4)Asp-X-X-Asp(Pl) £3*1 7l^5L*r §^(ADP-^S.^) 

, Ul 70,000 Mr small nuclear ribonucleoprotein * 460,000 Mr^ DNA-^^S 

AiJti-fi-^ Jf-ol &tf. Caspase-7 ^ X-ray caspase-32r -fr A rtr 

> caspase-8^ 9^ caspase-3, 6, 7^ upstream^ €^fl*M °1 caspase*^ 2-^ ^^HHa-tf 
cascaded #«]*H=r $±3- SW. caspase-8^ X-ray ^fcfe 1999^ ^2^(5), 

> caspase caspase^ «<H|f-( inhibit ion)i!5>| caspase^ 
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*l7r fltq-: ^-t>>El^ ^^^(reumatoid arthritis), # €3K inflammatory bowel 

disease), oH^^Hr^ (Graft vs. host disease), sfl€^(sepsis), #3Ha^ 
(Osteoarthritis), ^^(Osteoporosis) , ^ ^ ^ #^^m^(acute and chronic 
myelogenous leukemia), ^ ^ (meningitis) , ^^(salpingitis), 4^ A3(septic 
shock), cholangitis^^), tfl#o§ (colitis) , ^(encephalitis), 

(endocarditis), ^H^l^ (glomerulonephritis) , (hepatitis) , ^e<3 (myocarditis), 
afil^ (pancreatitis), ^ I ^i^ttype I diabetes mellitus), ^ ^(Multiple 

sclerosis), ^ (Alzheimer *s disease), 4^*1 ^ (Parkinson 1 s disease) (6) 

> ^*fl*M ^3*1 Caspase *W1 «l7r^3 ^*fl^lr ^4 



^. ^ji ^(irreversible, broad-spectrum inhibitor). tf^r^Sl ^Wl^r 7>^^ql *i*fl 
^ J^o. ti]7>^^ *W7 r ^ c| Sl^S! Jl^-I- SL<3^t31 !L3-Z\o] 

5£i=r(7). IDUN IDN-1965 Sr Maxim^ MX-1013 SL^f- M}S*\ ^-£.t<*IM 

51^* M^^4(8, 9). °] iW§-«^ ^ 3^ 5^. ^S7> o}*\ 

*1 ^ «17>^^ ^SflTflSl IDN-6556^r "9-* 2-* #741<*iH 




o 



IDN-1965 



MX-1013 
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• t^-eH i] 



A, B, R, R 1 , R 2 ^ X^r *>7l Wp^r ^x}. 

-fr2.*I|* ^-3-2-3. tr^. 

3> ^ -g-O^B] ^^*>7lS. 

> a) 1 Sh£'M*fl , ?l (Simple Alkyl Chain, ^<>1 ^-f^r SACS. ^B^t}-): 

1 87flS. t 1 ^^. ^sHr^-S-^ , ^^(linear isomeric form) ^l"^ (branched 

isomeric form)-ir SLlirtr 1 ^-. 
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b) ^6ltsM^l a J (Simple CycloAlkyl £hain, 9=4M SCACS. ^ 
W): 3^ 107fl S ^€ aWlr 0 "! 1 }. 

c) (Aryl group, ArJL t+BW): 44 
S.o> S ^m nl-g; 2.^- i^-W. o>j=Lpfl^ zLf-^ t£*f -8-^" oLSl *§°H ja^fe 5-15^- 

g. o g ^ &tf: o>^(acyl), <>M:t(amino) , ^fit^^l (carboalkoxy) , *1 

(carboxy), (carboxyamino) , *1 ^(cyano) , ^S(halo), «r°l S.4"*l (hydroxy) , 

u|BS. (nitro). 4*(thiol), ^(alkyl), A>ol#s.^(cycloalkyl), ^^(alkoxy), *rl 
^(aryloxy), #^Hsulfoxy), ^^^.(guanido) 3,-f-. #7l 443.o>3.44 
Xj-^ ; 3. ^ 2)^3. ^3 H-f^-M #43 1-57^ 443. 3l*> (heteroatom)*- 7>^[ o>s.pfl 
& =L&o]t±. qX\ % 7 fl Sxr n ^7> W A 1 #4^ ^-w-^-S ^ 

<>VS(acyl), ^l^(amino), 7>^.<&^- *1 (carboalkoxy) , (carboxy) , 7r4*l 

(carboxyamino), (cyano) , ttS(halo), *MS-^1 (hydroxy) . qHS.(nitro), 

(thiol), ^(alkyl), A r °l#3.^l(cycloalkyl) , (alkoxy) , opg^Karyloxy) , 

^Ksulfoxy), ^-o}u|;E.(guanido) ZL-f-. 

o}*g ofls.^- 4 ^(phenyl), l-M-=€(l-naphtyl) , 2-i-fH€(2-naphtyl) , 

^(pyridinyl), ^^^^^(pyrimidinyl), ^^^(quinolinyl) , 43&44^(benzothienyl), 
SlM(indolyl), ^^(pyrazinyl) , (isoindolyl) , ol^^Cisoquinolyl), 

^^^(qunazolinyl), ^^s^ (quinoxal inyl) , 5.^*1 (phthalazinyl ) , <>M^*^ 
^(imidazolinyl), ol^A}^ (i SO xazolyl) , 44-^(pyrazolyl ) , -^^(oxazolyl) , 3 d > 
#m (thiazolyl), ^^^^(indolizinyl), ^i=r#€(indazolyl) , 42:4 °>«£ 
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(benzothiazolyl), ^°Ht}#li(benzimidazolyl) • ^^^Cbenzofuranyl), t^H^ 
(thienyl), sHMCpyrrolyl), ^-Ay^oVl^oxadiazolyl) , (thiadiazolyl) , B 

3©}^(triazolyl), ^lB^^Ctetrazolyl), ^A^iM^^Coxazolopyridinyl), 
2^1 e|tq^(imidazopyridinyl), (isothiazolyl), ^^(cinnolinyl) , 

H(carbazolyl), ^iaSP}^ (isochromanyl) , aS-^(chromanyl) , ^H^HE-S-O]^^ 
Bl^ (tetrahydroisoquinolinyl), ol^^e^Cisoindolinyl). 

o] ^2:^|HSl-^|- 0 l ( isobenzotetrahydrof uranyl ) , °) ^^1}^^}°] ^ ^ 

(isobenzotetrahydrothienyl), ol^S^l^Usobenzothienyl) , €2:^r#m 
(benzoxazolyl), ^^^^(pyridopyr idinyl) , 4a*H^«H£aWd 
(benzotetrahydrof uranyl ) , H^V^l EiiLEl ofl ^ (benzotet rahydrothienyl ) , ^ ^ 

(purinyl), te^^(benzodioxolyl) , H^Ml^Ctriazinyl) , ^^^(phenoxazinyl) , 
^^oV^^(phenothiazinyl), ^^^(pteridinyl) , *r*€ (benzothiazolyl) , 

^^^^^(imidazopyridinyl), °1 <«€( imidazothi azolyl ) , 

*1 ^ (dihydrobenzi soxaziny 1 ) . €^o] ^>*1 ^ (benzisoxazinyl ) , «<M"*>*1 ^ (benzoxazinyl ) , 
t\ *M H-S^S^l 4^ 3-^ ^ (dihydrobenzi sothiopyranyl ) , 1&3&\ (benzopyranyl ) , €2: 
i^jM^ (benzothiopyranyl), ^V^^(coumarinyl) , ^^^^^(isocoumarinyl) , 3.S.3. 
^(chromonyl), a.S.^>^(chromanonyl) , ^ej^-N-oxide(pyridinyl-N-oxide) , ^He^H^- 
S.¥l^-sl^-N-oxide(tetrahydroquinolinyl-N-oxide) f ESfl^sl 
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^(dihydroquinolinyl), ^*>o]s.^^3l^(dihydroquinolinonyl), ^*H^°1^^^ 
^(dihydroisoquinolinonyl), ^W^.^ 13 }^ (dihydrocoumarinyl) , ^H^. 0 !^^ 
^(dihydroisocoumarinyl) , ^^ols.e)^(i S oindolinonyl) , ^S^aV*! (benzodioxanyl) , 
te^M-^ii^ (benzoxazolinonyl), 3r)l-^-N-^>ol j= ( pyr rolyl-N-oxide) , 3*1 3 *1 ^ ^-N- 
^a}o] = ( pyr i m idinyl-N-oxide) , ^ ^-N-^V^l = (pyrazinyl-N-oxide) , ^-N-^-Ayo] 
J=(quinol inyl-N-oxide), <&#m-N-^A}o-|;E.(indolyl-N-oxide) , <&»3^-N-%A}ol = 
(indolinyl-N-oxide) , <>1^|^1-N-^aH rL(isoquinolyl-N-oxide) , ¥| ^3 ^-N-A^V<^1 S. 
(qunazol inyl-N-oxide) , ^-N-^-aW =.(quinoxal inyl-N-oxide) , « ^-N-*aH 

^(phthalazinyl-N-oxide, ©1 *1 t}-^ >d-N-^-A>ol = (imidazol inyl-N-oxide) , <^1^^>^€-N- 
^>ol^(i S oxazolyl-N-oxide), ^>#^ -N-^>olH.(oxazolyl-N-oxide), 3 o>^-n-%a>o1 
H(thiazolyl-N-oxide), ^l^-^^^-N-^V^H.(indolizinyl-N-oxide) , ^t^m-N-^M^ 
(indazolyl-N-oxide) , te^o>^-N-^A}c>l := (benzothiazolyl-N-oxide) , Tffl^"M4#^-N- 
^A}o]r= (benzimidazolyl-N-oxide), s}*m-N-^A}o-|;EL(pyrrolyl-N-oxide) , -3-a}^o}^-n- 
^•A}o-|^(oxadiazolyl-N-oxide), EM^ d r#€-N-^A>olj=(thiadiazolyl-N-oxide), H^r^li 
_ N _^.A>o]c(triazolyl-N-oxide), ^BBH^H-lMr^H ^ (tetrazolyl-N-oxide) ^Sr -g- ^ $X 

d) ^<^^^ol : -SAC-Ar): $]<%*\ <&tt ^l^f^S 

5> e) °>^]^^V^r o>P]^-i: : 41 (Glycine) , 

(Alanine), ^(Valine), ^1 41 (Leucine) , ^141^1^1 (I so leucine) , ^(Serine), 
\1 (Threonine), a]^ ^(Cysteine) , (Methionine) , H#€(Proline), oV^HAV 
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(Aspartic acid), oV^^sKAsparagine) , (Glutamic acid), (Glut amine), 

E}-olAi (Lysine), *M\l(Arginine) , ^^(Histidine) , (Phenylalanine) , bMS 

41 (Tyrosine), H^S^ (Tryptophan). 

f) 41^3.^ 3L:Mfe- 1 87fl S ^€ ^^1, ^ifl (linear 

isomeric form) SL^r (branched isomeric form)iL3. o]^6\^ y$+s. 

N-UvS-S-^^l 0 ! 13 ! — (N-chlorosuccinimide) : NCS 
N-^l^SSlKN-methylmorpholine) : NMM 

0 _ (7 _oV^SH^^-l-^)-N,N,N\N l -^H^m^-^^ A V"^^^ o l- 
[0-(7-azabenzotriazol-l-yl)-N,N,N' .N'-tetramethyluroniumhexafluoro- phosphate] : HATU 

> N.N-^^l^S.^ 0 !- 13 !— (N.N-dimethyl formamide) : DMF 

> l-(3-^ ^l^^V^l tESl)-3-i o] xj) ;E.{l-(3-dimethylaminopropyl )- 
3-ethylcarbodiimide}: EDC 

:> l--s}o) JE.-^-*] 0 ># ^§H|-(l-hydroxybenzotriazole hydrate) "■ HOBt 

^ B^1r^^^ c MlS^Ktrif luoroacetic acid) : TFA 

5> t-^^-^l^>^-^(t-butoxycarbonyl) : Boc 

> T^B^Al^r^^benzyloxycarbonyl) : Cbz 

> (methyl) : Me 
3> <*|^ (ethyl) : Et 

9> ^^(equivalent) : Eq 
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I) r ^ H, ^^^^(-SAC), ^^oH-S-^^^C-SCAC), ^€ ^--l-(-Ar), 3£^r 
oms, ^^^l^l(-SAC-Ar)* ^^M. 

II) Rl ^ -SAC, -SCAC, -Ar, S^r -SAC-Ar* M"^^^, H.^ ^^^1^ 

(side chain residue)* Rloa oJ*H ^ fl * l7> ^^^7> S)^ * 

7H <M * 7\m^\ SMfr*<>l ^*Hr ^-fC^^^lell^ 

W)H R lo l ?r^-€# ^-w^- S^H^r o>p]^a]:^ ^7>^l(side 

chain residue)^ 3*°im <*)1^0^ *8*13. UA7l7> S^flfe ^4-[-C0 2 R 3 R3^ 
-SAC)], ^g-oHJELJL 3*[-C0NHS0 2 R 4 R 4 ^ -SAC)], g ^l^-SLiiL ^-§-3 

^ <*(salt) ^ns. &*m$r S^-W. Rio] <*7l» 5£^>fe ^ 7 >*1 

(side chain residue) ^-Mfe- Si (salt) ^5L 

Ill) R 2 fe -SAC, -SCAC, -Ar, S^r -SAC-Ar* ^^7^, S-^ ^^°H^ ^7}*1 
(side chain residue)!- R2jg. <a*M £3 ^*l7> s^fe 3* ¥ 7> 

*1 fl* aw*. * 7H^5] ^#^1 ^-H^o}^*^ 

^ ^l"* W)£ i^^f. R 2 7> 7V4^^r S-W^ o>u^AV^ ;g7>*l(side 

chain residue)*! 3*«Hfe ofl^l^ *3|3. SLS.7)A *«\&*= 3*[-C0 2 R 5 (Wt R 5 ^ 
-SAC)], AIM ^*[-C0NHS0 2 R 6 H7H R6* -SAC)], £ ^m^^-S. 

te S(salt) ^^S. €r*fl*Hr IW. R 2 7> ^71* 3L«-*Kr ^7>*l(side 

chain residue)^ 3*41*=- ^^^S <*(salt) ^BflS. ^5. 5W. 
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R 2 fe SE« H, -(CH 2 ) n 0R 7 (^7lAi R7^ -SAC, -SCAC, -Ar, 3Efe -SAC-Ar <>1 * 5 n = 1.2). 
^ -(CH 2 ) n 0C(=0)R 8 (^7lA-l R8^ -SAC, -SCAC, -Ar, 2£^r -SAC-Ar^ui; n = 1,2)11 ^ 

IV) A^r -(CH 2 ) n - (n = 0-4), -0-(CH 2 ) n - (n = 0-4), Sife -NR9-(CH 2 ) n - (n = 0-4) H 
7H R 9 ^ -SAC, -SCAC, -Ar, HL±r -SAC-Ar ^-eH^-. 

V) B^r H, -SAC, -SCAC, -Ar, £fe -SAC-Ar* M-«H^r. 

VI) R ^ R 1 ^- oll-ol Jf^ W ZL»* ^ 

*1 "R-R 1 - * -(CH 2 ) n -. -(CH 2 ) n -0-(CH 2 ) m -, Sfe -(CH 2 ) n -NR 10 -(CH 2 )„r [n+m<9, 
RlO^ -SAC, -SCAC, -Ar, -SAC-Ar, -C(=0)-SAC. -C(=0)-SCAC, -C(=0)-Ar, 3=te -C(=0)-SAC-Ar 

VII) X^r -C(=0)CH 2 0R 11 [^7l^ Rii^ -SAC, -SCAC, -Ar, H^r -SAC-Ar °1 ^] , -C(=0)CH 2 
0C(=0)R i2 [ ^7lA-1 Rl2^ -SAC, -SCAC, -Ar, -SAC-Ar^], -CH<H-C0 2 R 13 [<^7H R 13*. 
-SAC, -SCAC, -Ar, SE^r -SAC-Ar°l^] , -CH=CH-S0 2 R 14 [^7l *\ R^ -SAC, -SCAC, -Ar, 3£^r 
-SAC-Ar olrq-], SE^ -C0CH 2 -W» M-eWM , <^HH -N 2 , -F. -CI. "Br, -I. -NRl5Rl6[<^7l 

R15 £ R 16£ ^ 0.3. -SAC, -SCAC, -Ar, Si^r -SAC-Ar ©1 7i 1+ , ^ ^^"M 3 xfl 

*| 6€ 3LS»- afe A>ol#^ Hf-* ^ SfttH. -SR 17 [<^H -SAC, -SCAC, 

-Ar, SLtt -SAC-Ar o^], SE^r *}7l t^*|* ^ flth 




» #7] q<%*\ 
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Y ^ h. -OH, -0R 18 (R 18 = -SAC, -SCAC), -C(=0)R 19 (R 19 = -B. "SAC, -SCAC), -F, -CI, 
_ Br> _c Nj _ NC , -n 3> -C0 2 H, CF 3 , -C0 2 R 20 (R 20 = "SAC, -SCAC), -C(=0)NHR21(r21 = _ S AC, 
-SCAC), 5E^ -C(=0)NR 22 R 23 (R 22 ^ R 23 ^r ^3^-3- -SAC, -SCAC, -Ar, Sfe -SAC-Ar °] 

R24^- h Hi^ -SAC* ^cA^A. 

I) R^Ht M-^^l, 

II) R 1 £r -CH 2 C00H, -CH 2 COOR 3 (R 3 = SAC), SE^b -CH 2 C0NHS0 2 R 4 (R 4 = SAC)» , 

III) R 2 H, -SAC, -Ar, 3L$= -(CH 2 ) n 0R 7 (R 7 = -SAC, -SCAC, -Ar, 3=fe -SAC-Ar 51 , n 

IV) A ^ -(CH 2 ) n - (n = 0-4) S^r -0-(CH 2 ) n - (n = 0-4)^ ^-^HM , 

V) B ^ H, -SAC, -SCAC, -Ar, SE^f- -SAC-Ar-i: ^vfliL, 

VII) X ^ -C0CH 2 N 2 , -C0CH 2 F, -C0CH 2 C1, -C0CH 2 Br, -C0CH 2 I, -C0CH 2 0Ar, -C0CH 2 0C0Ar 
^ -C0CH 2 SR 17 [<*| 7H Rl7^ -SAC, -SCAC, -Ar SEfe -SAC-Ar«^m]* M^xfe s^l^l^. 

(1) (35)-5-[(2,6-^#SS€S^)^l]-3-({[5-^m-3-sll^-4,5-^^> 0 l^-5-ol4i-%A> 

^% ] }°H iO-4-^Wi^V(Iaa) ; 

(2) (35)-3-({ [5-^1 m-3-sfl ^-4 , 5-^1 «H S-5-°l ^^}^]7>ji^ }o}n] 1^-4-^-5- 
sfl^-Al^ic^dbb); 
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(3) (35)-3-({[5-^m-3-^m-4 > 5-^^ol^S-5-^l^^>#m]^^}^l^)-4-^ 
-5-(2,3 ( 5,6-BflHel-l-^S-5|l^l)W^(Icc); 

(4) (35)-3-({ [5-^1 ^-3-(l-M-H.^)-4 , 5-^ *M i-W**] > d >*l ^M" 
4^-5-(2, 3,5, 6-31 BEl-l^iM *f *1 )W2e-*K Idd) ; 

(5) (35)-3-({[5-^m-3-(2-M-H€)-4,5-^^ol^S-5-ol^A>#^]7m^}^M^)-4- 

^-5-(2 ,3,5, 6-31 ) ^E}i^Klee) ; 

(6) (35)-3-({[5-^m-3-(l-ol^^^^)-4,5-^^ol^-5-^^4^^]7>a.^}oM 

^ ) _ 4 _^_5-(2,3,5,6-3lB^l-^S.5|l^Al)^i £ ,AT;(Iff); 

(7) 3-({[5-^m-3-(l-^|^*Bl^)-4,5-cl^ol^-5-ol^^m€]^^> <:, } u l^)-5- 

^^^S-4-^-^i^l^^( Igg) ; 

(8) °\m 3-({[5-^^-3-(l-^^*^^)-4,5-tq^^l-S-5-ol^-%A>^^]7m i d}oH 

^)-5-l-^-^^.-4-^-±:^l^i.^ °lS(Ihh) ; 

(9) 5-^^^-3-({[5-oliH£^-3-(l-^^^el^)-4,5-rl^>^^S.-5-^l^A}^] 

?l-iL^}o}Dl ^)-4-^-i^lB}-^(I i i ) ; 
» (10) 3-({[5-^m-3-(4-^^^^)-4,5-^^< : 'lH.S.-5-ol^AV#^]7Va.^}^Hi^)-5-l- 

^^-4-^3ffl^i^Kij j ) ; 

L> (11) 

3-({[3-(^^^^-2-^)-5-^^-4,5-^*>°l^-5- 6 l^^mm]^>^} 6 > u l^)-5-#^S- 
-4-4^^lBl-iL-ti:(Ikk); 
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(12) (3S)-3-({[3-(l,3-^^^-l^^#-2-^)-5-<^m-4,5-r1*H^-5-°l^^m^]^ 
>°H ^)-4-4^-5~(2 ,3,5, 6-3| m^^J^l ^} ) ^i^K 111): 

(13) 3-({[3-(l,3-^^^-i^^#-2-^)-5-^m-4,5-^^>^l^-5-^^^m€]^ 1 d> 

o}x2] ^)-5-l-^S.-4-^-Ji^l^-^(Imm) J 

(14) (35)-3-({[5-^€-3-(l-^Hm^^)-4,5-^^^l^-5-^l^^mm]^m^}^l^ 

)-4-^di-5-(2 , 3 , 5 , 6-31 H5^f-2-JLa)l *r*l ) € Inn) ; 

(15) (35)-5-[(2,6-^#SS€S^)^Al]-3-[({5-^m-3-[2-(l-^H^)^^]-4,5-^^^l 

h.s.-5-°1 ^^>#€ >^>a.^ ) °V n l ^3-4-^-41^1^4(100) ; 

(16) (35)-3-[({5-o)m-3-[(l-M-S€^l)^m]-4,5-^^ol^-5-^l^^m€}^^) 
b=.] -4-^-5-(2 ,3,5, 6-31 H^€^-J£-S.5(l a] ) ^i^K Ipp) ; 

( 17) (35)-3-{ [ (3-{ [ (4-tSS-l-^l)4 a] ] pfl ^ }-5-°ll €-4 , 5-^ *}c>l - a -5-o) ^A> 
)7>a.^ ] <>M i=.}-4-^-5-(2, 3,5, 6-31 B^l^^l ^-a] ) j& B}-laA>( I qq ) ; 

(18) (35,4^-6-^^Al-3-({[(5^)-5-^l^H^-3-(l-^l^^^ 1 d)-4,5-i=l-5>^^S.-5- 

ol^A>^^]?>^.^}c»MM)-6-^-^-4-«l^l2r.A>(Irr) ; Sfe 

(19) (35,4£)-3-({[(5/?)-5-^iHS-^-3-(l-^>l^^Bl^)-4,5-^*>^HS-5-ol^A># 

^] ^^}o}cl ^)-5-(^il €^5.^ )-4-«l i^K Iss) <>1 ^ . 

^ ^ a. «^^JL^ t^fe ^7l sl-^ 1^1 AjA-i£ ol^A>#^ 

*5L*fl* *llSSHr *Q**M, <=>1^ *>7l 1 ^*1 4^ M-^^cf. n^m, *>7l 
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<g «r $X°-?-S. o>afl<*IM -i^Rr ^IH^ ^S\t= y A£r 




* VI a) A = none, B = 31^, R2 = Me, Pi = Me 



> 


b) A = 


none, 


B = 


sfl^, R2 = Et, Pi = Et 


> 


c) A = 


none, 


B = 


l-q-HH , R 2 = Et , Pi = Et 


> 


d) A = 


none, 


B = 


2-M-H€ , R 2 = Et , Pi = Et 


> 


e) A = 


none, 


B = 


l-ol^^s^, R 2 = Et , Pi = Et 


> 


f) A = 


none, 


B = 


l-*liSi*|*3j^, R 2 = i-Pr, Pi = Me 


> 


g) A = 


none, 


B = 


4r«l^*e1ii, R 2 = Et, Pi = Et 


> 


h) A = 


none, 


B = 


R 2 = Et, Pi = Et 


•> 


i) A = 


none, 


B = 


2-(l,3-tH€SlM). R 2 = Et, Pi 


> 


j) A = 


-CH 2 - 


, B 


= R 2 = Et, Pi = Et 


> 


k) A = 


-(CH 2 ) 2 -, 


B = l-i+S.^ , R 2 = Et , Pi = Et 
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1) A = -OCH2-, B = R 2 = Et, Pi = Et 

m) A = -OCH2-, B = l-(4-#S.S.q-Hm), R 2 = Et, Pi = Et 

NCS(N-chlorosuccinimide)S. *M*H ^ j=^>a«5.^ol e. (hydroxamoyl chloride) 
*|(IV)* ^«tq-. *>ol=s.Al-s.«ass.er^lS -fK£*)l(IV)» ^alefl^B -frS-^(V) 

Sq. tiJh-g-Al^ ol^AV^^ -fj-51*)l(VI)^ <£±i, ^A^l 14^ °1» 7K^fl*H ^7l7> 
3 ol^A>^ -fr5L*lKVII)» <2* ^ SOT- S-M ^ -frH^(III). ^a.m^i 

olB -fr5=*||(V) £ NaOCl^: aB-«H #-g--g-7H<M Un situ) 33 -frS.*«(VI) 
* "S7l£ ^(^12:^ 16, 17 




I ( X = COCHj Z ( Z = OR 11 , OC (=0) R** 31 -fe- W) 

•> ^^^.S. R = H, 

!> I a) A = none, B = A^, R 2 = Me, R 1 = CHaCOO-t-Bu, Z = 0C0-Ph(2,6-^#S.S) 
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9> b) A = none, B = sfl^, R 2 = Me, R 1 = CH 2 C00-t-Bu, Z = OPh 

0> c) A = none, B = 3)]^, R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = OPh (2,3,5,6-^Hel-l-^S.) 

x> d) A = none, B = R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = OPh (2,3,5,6-^lHel-#^-j2.S.) 

2> e) A = none, B = 2-^-=€, R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = OPh (2,3,5,6-^H^l-^S) 

3> f) A = none, B = ^ , R 2 = Et , R 1 = CH 2 C00-t-Bu, Z = OPh (2,3, 5, 6-^1 SS}!-^- 

.2.5) 

4> g) A = none, B = 1-^1^*^ ^, R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = F 

5> h) A = none, B = 1-°] R 2 = i-Pr, R 1 = CH 2 C00-t-Bu, Z = F 

3> i) A = none, B = R 2 = Et , R 1 = CH 2 C00-t-Bu, Z = F 

7> j) A = none, B = 2-feE} _$_sfl \i , R2 = Et, R 1 = CH 2 C00-t-Bu, Z = F 

*" k) A = none, B = 2-(l,3-^ ^ll^^l-^) , R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = OPh (2,3,5,6-tflB. 

9> 1) A = none, B = 2-(l,3-^ «j|^«?H-1i) , R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = F 

3> m) A = -CH 2 -, B = R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = OPh (2,3,5,6-31^1-^-2-5.) 

l> n) A = -(CH 2 ) 2 -, B = R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = OCO-Ph (2,6-^#S-S.) 

2> o) A = -OCH 2 -, B = , R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = OPh 

(2,3,5,6-3lB5l-#^S) 
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p) A = -OCH2-, B = l-(4-#S.S.q-H€), R 2 = Et, R 1 = CH 2 C00-t-Bu, Z = OPh (2,3,5,6-31 
B^l^S) 

aa) A = none, B = 4*. R 2 = Me, R 1 = CH 2 C00H, Z = OCO-Ph (2,6- 
bb) A = none, B = *pd. R 2 = Me, R 1 = CH 2 C00H, Z = OPh 

cc) A = none, B = R 2 = Et, Rl = CH 2 C00H, Z = OPh (2, 3, 5, 6-31 SWia) 

dd) A = none, B = R 2 = Et , R 1 = CH 2 C00H, Z = OPh (2.3,5,«M|B*Ht*AS) 

ee) A = none, B = 2-^1, R 2 = Et , R 1 = CH 2 C00H, Z = OPh <2 f 3.5.6r-«W**S) 
ff) A = none, B = R 2 = Et, R 1 = CH 2 C00H, Z = OPh (2,3,5,MHWA 

a) 

gg) A = none, B = l-ol&*Hr3*. R 2 = Et, R 1 = CH 2 C00H, Z = F 
hh) A = none, B = R 2 = Et, R 1 = CH 2 C00Et , Z = F 

ii) A = none, B = 1-°1^*3^, R 2 = i-Pr, R 1 = CH 2 C00H, Z = F 
' jj) A = none, B = *-<>l&*|*3*. R 2 = Et, R 1 = CH 2 C00H, Z = F 
' kk) A = none, B = R 2 = Et , R 1 = CH 2 C00H, Z = F 

> 11) A = none, B = 2-(l,3-^ 1 iSl#€) , R 2 = Et, R 1 = CH 2 C00H, Z = OPh (2,3,5,6-313=^ 

> mm) A = none, B = 2-(l,3-^ . R 2 = Et, Rl = CH 2 C00H, Z = F 

> nn) A = -CH 2 -, B = R 2 = Et, R 1 = CH 2 C00H, Z = OPh (2,3,5,6-3lB5}-#^L5L) 
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oo) A = -(CH 2 ) 2 -, B = R 2 = Et. Rl = CH 2 C00H, Z = OCO-Ph (2,e-^»S3.) 

pp) A = -0CH 2 -, B = R 2 = Et , R 1 = CH 2 C00H, Z = OPh (2,3,5,^5^^) 

qq) A = -0CH 2 -, B = l-(4-tSSq-Sl), R 2 = Et , R 1 = CH 2 C00H, Z = OPh (2,3,5,6-^2=^ 

^r-S-^l 2^1 M-Bf^fl ^-^-^-(I)^^ ^-§-7] (functional group) Z^ €^ 7V^-€^V 3^ 
#(VII)* ^4B^(p-t-Bu) T^e^^ei* *>7l *||2:<4| 5 ^ 7^1 

Al^ «>^r ^ % ^ 7^ ^« ^5L Sft3. *>7l ifrM 3°fl M-^^ ti>5q- ^ 

ol Z7> oH €*V^ 7>^1 ^Bfl^ ^l-(VIII)^ ^*ral °li ^#(VII)3r 

03^ ^S. (Ref.: WO 00/23421). SLth W 7> F <>W *^(Ref .: 

Tetrahedron Letters, 1994, 55(52), 9693-9606)41 1M«M <r 9X^r. 

> 3] 



O O 
X XI 



OH OH 

CbzNH^^X^Z ^ HjN^X^Z 

V^OtBu k^OtBu 

O O 



XII 



VUI 



«> VIII a) Z = OCOPh (2 F Mf£l) 

77-27 



1^^059451 



%% <%A'- 2004/8/25 



' b) Z = OPh 

> c) Z = OPh (2,3,5,6-^S^^S.) 

> d) Z = O-l-M-H 1 ^ 

> e) Z = 0-2-M-H^^l 

a7ll 3= 7 >^s. i^t}. (XIV) (Synthesis, 1982, p 924HH *}7] 4^1 ^4 

^\fl «H 4^ *W(XV)S ^7fl la^l^H A>^7lS. W#(V)7> Pjl^(ofl^) 2-i- 

Chemical Society Perkin Trans. 1 1997, 1559-1570). 
o [ti>-§-^ 4] 



L> XV a) Pi = Et, R 2 = Me -2.3. «^^7>^^-) 

2> b) Pi = Et , R 2 = Et 
^ c) Pi = Me, R 2 = i-Pr 
4> d) Pi = Et , R 2 = n-Pr 
5> e) Pi = Et , R 2 = n-Bu 




o 
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f) Pi = Et, R 2 = i-Bu 

g) Pi = Et , R 2 = CH 2 Ph 

h) Pi = Et , R 2 = CH 2 0Ph 

i) Pi = Et, R 2 = CH 2 0Me 

*>7l <bW 54Hfc Pi Jf$H a,p-*a* ^fl^l^ a,p-*£S* 3E^« 

Wittig *b8-* ^**H *HWr(I)* *r 

5] 

B -A^Y S >rroH 

HATU J R 

XVI 

1) tfl (Dess-Martin) 

2) Ph 3 P.^C0 2 Et 

(EtO) 2 POCH 2 S0 2 CH 3 /NaH 

3) Deprotection if needed 

> R = H 

J> XVI A = none, B = l-°lifl*3id. R 2 = i-*r. R 1 = CH 2 C00-t-Bu 
l> I q) A = none, B = l-*ldL*|*i£|tf . R 2 = i-Pr, R 1 = CH 2 C00-t-Bu, Q = CO 2 Et 
>> r) A = none, B = ^ , R 2 = i-Pr. R 1 = CH 2 C00-t-Bu, Q = SO 2 CH 3 
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rr) A = none, B = l-^l&fl*^^. R 2 = H*. R 1 = CH 2 C00H, Q = C0 2 Et 
ss) A = none, B = l-ol&*|te3*. R2 = i-Pr, R* = CH 2 C00H, Q = S0 2 CH 3 

n^AA ^i, oiofl ^ 4,<3 g >fli3iA>^ ^3:4* 5*4-. 

* ^l^JLsL ^-g-s)^ #314 tf* 14 JWfr* 

€■ *W 2^** 4^, AIDSS 4^#, 4 

*H<£, ^^H^^l 4tb St^H^afl 41* #4 #3, *^ # 

jfll?, =3-71 7]*®*, ^-*V4^ Sife *IM -a*«4l 43: ^J^Afl 

^s^l **l 14 *3*R5- «H 4-4- 4- 0 <Hb 

*§EfliiL ^3Ht *r Sft*. * ^ 4*1^ i*** *a** W 

7fli^l *W1, J**| 14 *** 3* ^ ^l^V^V *Kr *M8<* 4-4- 

^sMI ^^1^1 ^-3*Hr y H 44 ^ A >-§- ^4-§- *N 2fe ^t 1 -* ^ 

^is *)1^3SHi ^ 2)L*4, ^4 *«U3 ^ ^4 ^341*1 4-^*i*Wl*r 

^s. *H2€4. 

3^8- 44* *l|a&*Vte 3+4^ ^4 #*fl* *>*« ^ &4-. 

X|^^n, <^X|j=L ^ 3^-8- OJ i3l *H*A4 ^-f *. #4#, -fi-'S. 

#*)13. A>-g-% ^ XV^l, ^1, ^-t^l ^ ^^14- ^ aL*H *M14 €^r, 



77-30 




0059451 « 2004/8/25 

«4. ** A >^ ^ -M*" 3*1 

« *ML47> 7># %W *hM4<>H. * #443. 42:*}*r ?H «>W^. 

444 3* #43.^ *tf S«Mfr aR^, -g-4aiM4- 4* 4* A <^ £ 
3L*a1* $14. ^V* *ML ^ ~ A >^ ^ 71 ^ 

- <& fe -g-tiHfe q^q « NaCl ■%■*<>] flo.^, ^ jL^gi^S. *#*|.03. -g- 

4 Bife 4*S*1 AVg-^. Et-, t)-»444r<>lH.* SLTO<* 

oi^tb ^ sa^, a« **k*4 ^ *ito=. ^ A >-§- A >-§- 

444 * ^4a^ 4**44 */Sifc- 4 TO ^ 
tt *H-^H 3 TO $7>44 W *r 314- . ^7>4s.fe TO ^ 

^Al^i/A^lTlut- 3^** 4^*1*4 SLHiM ^ *TO4. ^ 

5*^*4 444. **M ^tti «a^^l 2£fe 
a ? ]^ og <S~M14 ^-<*l* # 4^ lkg ^ 0.1 xfl*l 100mg4 ^7> n>^^- 

4, ^ **HI TO A >-§"« «:*}4 =a##4. ^ 

o lf ^a]^, *e^ f ^4« ^ =a«:4 ^-4 «W ^ & 
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^12:^ 1 

(Benzaldehyde oxime) 

«a^«|S(5.31g, 50.0mmol)» <*^(60ml)-*(30«e)4| 0°C SMS-^HJ 

o>^i ^}o]H.^#S.5^-olH.(hydroxyl amine hydrochloride, 5.21g, 1.5 ^ ^KrM-B^ 

(Na 2 C0 3 ) 3.97g, 0.75 7}*}^. ^ 1* * ^ ^ 

(1:1, 60mA)^°r 7V^>JL S^SSl^. 100mA) « 7>^>j1 «fl ^Hl^l 

BS 22] ^#*>£tr(300me). 1-0 N t^i^Hf -§-^(NaHC0 3 , 100m£ x 2)<L3. M] 

z\*\3L, Na 2 S04)Al7lJL, ***H €^ 3L*fl JW#(6.06g. ^ 

99%)^ Hfh^ ^eflS. <S&4. 

1H-NMRC 500MHz, CDC1 3 ) 8 8.9(br, 1H), 8.1(s, 1H), 7.5(m, 2H) , 7.3(m, 3H) 



o ^lS^l 2 

> JE.^M JE-^Al-S.^ #5.eH^- (Benzaldehyde hydroxamoyl chloride) 

> ^(3.00g, 24.8mmol)^r ^^l^Sw^l^-C 100mA )<^1 N-# 
5.^-*H*l^-(3.47g, 1.05 W)» 7>^rf. ©1 -§-<^ 40°C # f^^JH 1*12: ^Jrtb 
tf-g- fl^ ^-pfl» ^fr-^H ^l>l*rSa^. «H€ <>MI*HH-«1*K1:1, 150mA) 
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ofl *(100«l x 3)S A^ja, £2:(^r Na 2 S0 4 Ml7l31, ***H 

(3.86g, 99»)* ^S^. °1 3 =8***1 ^ A >-8-*>^^' 



XIS^I 3 

pfl^ 5 _pfl ^-3-3£|l ^-4 , 5-^ ^V°l S3.-5-°l ^a]-$7>4^ 31 °1 H (methyl 
5-methyl-3-phenyl-4, 5-dihydro-5-isoxazolecarboxylate) (Via) 

2 <^H ^o]^s.A>a.^ *3.SMH.(3.86g, 24.8mmol)^ ^11 

^(Methyl methacrylate; 4.0m*. 37.2mmol, 1.5**)« €^ 7ltf*H ^ tW«4NS(120 
^ ^.o]31 -780CS. ^ltt tW, £BM*«>W6.9»e, 2.0W)* 7^^. *H*| 
g. ^-^o.s o-^V^ ^^oV IEti>^>^t^. #(100mA)-ir 7}*}3I, ofl^ 

oH^|olH(100me x 2)3. #(100m«S. #31, Na 2 S0 4 )*17| 31, * 

^Sft^. ^ aS.^>MHfl3rjS *s|(15* ofl^Hl^HH"^)^ S*fl W#(5.34g, <r 
4 98%)* ^SSl^, °1» 1 H-NMR3. ^4 7i^ 1:1 rqo>i^^l^ 

lH-NMR(400MHz, CDCI3) 5 6.7(m, 2H,), 6.5(m, 3H), 3.0(d, J = 16.7Hz, 1H), 2.9(s, 
3H), 2.3(d, J = 16.7Hz, 1H) , 0.8(s, 3H) 

> *flS<4| 4 

> 5_pjl^-3-^^-4,5-^^^H.S.-5-^l4i^>^l-^-€^3r (5-methyl-3-phenyl- 
4,5-dihydro-5-isoxazolecarboxylic acid) (Vila) 
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34H ^#(VIa, 5.34g)^ ^s^*MHSW(120«e><>l ^r°l^ 

1N -av^h^. ^-g-*J>(36.5M, 1.5 **W ™ ^ ^--^ 

>«olH(>700m«H ^Ijl, *s ^ZL, Na 2 S0 4 )Al7lJl, 

^ *»(4.77g. 4* 95%)^: «Sft^. d l 3 ^ ^^1 



5 

S.^cfl o]e ((3S)-3-{[(benzyloxy)carbonyl]amino}-5-(^-butoxy)-2- hydroxy-5-oxopentyl 

2,6-dichlorobenzoate) (Xlla) 

N _Bfl^^.A] TKSL^- j3 H:-^^°>^4^B#(N-benzyloxycarbonyl-.|3 -t-butyl -aspart ic 

acid, 5.03g, 15.6mmol) « NMM(1.90mfc, 17.1mnolWI ^H^*MS.S*€(60«e)* ^ 

7l^H^ 7>^ul, -15*05. -fr^m 4^- #S.S.£ = ^olH(2.12m£, 16.3mnol)# 7> 

§H ^ 20^ H^V^4. 0°CS -frX|* ^oV^^-ofl^s ^(2.0 ^ 

^ ^ ^-3-u| 3.^.-1-^ HSi-^^M ^^-S. 60M)^- 7>«H cM^^ % 

W3W~30£-). «^7H 30% HBr/AcOH(6.42m£, 2.0 (tttfH 7>*H S^V^C 30-60 

Na2 so 4 ) Al^laL, ^H**M JiS-JM^^- -fK£*fl(X, 6.4g)» Q9X^. 
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^7} <£°]?± vjLSL^Tgn^ -e-S-^KX, 4.36g) « 2,6-i3#33^2:*> (2.28g, 1.1 ^ 
^^mS-^-^H^ClSM)^ *r«l3L KF(1.58g, 2.5 ^)« 7Hb 2 S^V^ 2,6- 

t]#33te^AHm?im -^^l(XIa)* <£$X^. °1« *H^*(20meW NaBH 4 
(412^)-*** -g-^(40m«* 7}*H #-§-^4 (-10°C-^, 2 Altf). o^B^S. 

*fl-*M ^m*^: ^T^V^. ^ o>4^1°lH(50mt x 2)3 ^#*>3., # 
$ ^#3 £2(^r Na 2 S0 4 )Al7liL #<£*H1 ^ 33P>3ZLHfl3tl3 

1H-NMR (400 MHz, CDC1 3 ) 6 7.3-7.2(m, 8H) , 5.9(m, 1H), 5.2(m, 4H), 4.7(m, 1H), 
2.9(m, 1H), 2.7(m, 1H), 1.4(s, 9H) 

^lScfl 6 

(35)-3-^l^-5-(t-^Al)-2-"Sl-olJE.^Al-5-^€€ 2,6-^^33^12:^ 
(( 35 )_3_ amino _5_( f-butoxy)-2-hydroxy-5-oxopentyl 2,6-dichlorobenzoate) (Villa) 

afl^l 54H SMHt* ^ ^d*WH 40£# ^^^-Al^^^- (Pd/C)*V<^ 

Ml 100%)* 

1H-NMR (400 MHz, DMSO-ds) 6 8.2(br, 2H), 7.6-7.5(m, 3H), 6. Km, 1H), 4.4-3.9(m, 
3H), 3.0-2.6(m, 2H), 1.4(s, 9H) 

» ^ahi 1 
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(3S)-5-(t-^-^^l )-3-{ [ (5-*l| «-3-* Td-4 , 5-^ «H 3= SL-5-ol ^^H)?}^ ] *W ^> 
-2,5-^^li 2,6-^#S.S.€2:^olH ((3S)-5-U 

-butoxy)-3-{ [(5-methyl-3-phenyl-4,5-dihydro-5-isoxazolyl )carbonyl ]amino}-2 , 5-dioxopent 
yl 2,6-dichlorobenzoate (la) 

aflSefl ^4tb 7>4^ -frH.*(KVIIa, 300mg, 1.46 mmol), ^l^l 6*1H 

-fr5L*H(VIIIa, 667 mg, 1.1^) £ HATU(722mg, 1.3 ^)3 0°CS. 
*M DMF(5m£) He|^m^(0.82ffl4, 4.0 W)* 7>^H 5^1^ ^-g^x}. -g-*fl 

# ^og-^s^. ^ ofl^ 6>^Eflo]H(200M x 2)3. #, ^ ^ 

^■#3. ^31, SS^Hr Na 2 S0 4 )^l?lul, ##«H ^^l^Jl, ^ aS^JflslS ^*fl*r 
^ 3W§-(IXa) (810mg, ^ 98%)^- <2SW. <=»1 31^-*}^ *1 ^(Dess-Martin 

reagent) (1.70g, 3.0^H1 ^ ^m^S.^(25M)^ 7}*}<^ tt<%*\ 1*1 « s ^ 

o., 6fl^ciHlBllol3(20m4 x 2)5L ^Mt^Kn, SESj- ^SK^M-H* ^ 
^JL, #S(^r Na 2 S0 4 )Al7lJl, #«g-«H *^*|-al, ^ aS^SZiefl^ (36% ^^Hl^M 

^r^H-S-^ 2.^1 2|-^-l-(780mg)^r <£&^. 
lH-NMR(400MHz, CDC1 3 ) 6 7.8(m, NH, 1H), 7.6(m, 2H) , 7.3(m, 3H), 7.2(m, 3H), 
5.1-5.0(ra, 2H), 4.8(m. 1H), 3.8(m, 1H), 3.2(m, 1H). 2.9-2.8(m. 2H), 1.7(s. 3H), 1.4(s. 
9H) 

3> ^A]6j| 2 
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(35)-5- [(2,6-^ #3.3.€35:«iJ)^M ] -3-{ [5-^1 ^-4 , 5-"3 *M ZL3.-5-0) ^^a>#^ 

] ^KS-^d }°H ^}-4-4^5fflBj-i-y: ( (35)-5-[ (2 , 6-di chlorobenzoy 1 ) 

oxy]-3-{ [ (5-methyl-3-phenyl-4, 5-dihydro-5-isoxazolyl )carbonyl ] amino}-4-oxopentan-oic 
acid (Iaa) 

lH-NMR(500MHz, CDCI3) 8 8. Km, 1H), 7.5((m, 2H), 7.3(m, 3H), 7.2(m, 3H), 
5.1-4.9(m, 2H), 4.9-4. 8(m, 1H), 3.8(m, 1H), 3.2(m, 1H), 1.7(m, 3H) 

^l^l 7 

t-¥-^ (35)-3-*Vf]2r:-4-*>^ = ^-Al-5-^]^-Al^l^oflolH ( f-butyl (35)- 
3-amino-4-hydroxy-5-phenoxypentanoat e (VI I lb) 

N-Tffl^^-A]7>a.^-p-t- : T-^ 0 >^sl-^-H^(N-benzyloxycarbonyl-p-t-butyl- aspartic 
acid; 10. Og, 31.0mmol) ^ NMM(3.75m*. l.leqH ^ ^Hi^H^S^(120me)^: ^ 7l 
"^HH 7>«>al, -15°CS ^ ^lii^m #3.3.SL=*Mm(4.22me, 1.05eq).» 7}^M 

^ 20^ 51^1-^4. ^-8-** O'CS. ^"Efl^^ ^a}^m-<^s -§-^(2.0 eq^ 1- 

^ 1-3-^1 Es-l-t] Hsi-^oj-u) ^ o s. 60m£)-£ 7>SM ^o>2:?ll^ 4K£*ll» ^S*V& 

4(~30^r). <*|7H 30% HBr/AcOH(12.83m^, 2.0eq)» 7}«H JL3JZ.p||«*|e- -fr£*H* ^«VSI 
(30-60^-) . ^ o^lBllolHS ^M-jI. 2}- i£^M^M-S# ^-§-^0.3. 23j, ^#3. 
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^jL, Na 2 S0 4 )Al^Jl, MS-***!* -fi-£*«(12.9g)» **3-£S- 

#7} <£6)Q *3.5m^n^r -frS-^KX, 12.9g, 31.0mmol) ?J *A^(3.23g, 1.2eq)* t^pfl 
tta#6Vnl = (30m*)<4| *r*l3I KF(4.53g, 2.5eq)» 7>^> ^ 2*1 # 3Li&*H 
-fK£3l(XIb)» <£9X^- °1« ^mir(40mC)-THF(100m«)^ NaBH 4 (2.35g)-^^ -fr«U40 

it)* 7} ^d\ ^X|atK-10T3-*fr. 2 Alft). W 

o| ^7\^t^. &^-§r oHlEflolH(50M X 2)3- ^#*>JL, # £ i»*3. 

oHI^oib-^!^, i:7)*H iM^MJi^ ^ ^V^^*^ *§ 

efl<£| sj-^-lrCXIIb, 6.50g, ^ 50%)* <£&t=K 

1 H-NMR(400 MHz, CDC1 3 ) 6 7.3-7.2(m, 8H), 5.9(m, 1H), 5.2(m, 4H), 4..7(m, 1H), 
2.9(m, 1H), 2.7(m, 1H), 1.4(s, 9H) 

(4.16g, ^ 95%)* 

lH-NMR(400fflz, DMS0-d 6 ) 8 8.1(br, 2H), 7.3(m, 5H), 5.6(m, 1H), 4.1-4.0 (m, 3H), 
2.6(m, 2H), 1.4(s, 9H) 



3 
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HM (35)-3-{ [ (5-^1 *-3-*| ^-4 , 5-^ *H ZLsL-5-*} ^M\^)^r^ 3 °> p l ^>~ 4 ~- 
^_ 5 _3iji^.Al^lB|-^ olH (M>utyl (35)-3-{[(5-methyl-3-phenyl-4,5- 
dihydro-5-i soxazoly 1 )carbonyl ] amino>-4-oxo-5-phenoxypentanoate ( lb) 

*HS<m 4°lH ==r^ ?>4^> -fKSLSflCVIIa, 273mg, 1.33mmol), *HS<*i| 7<>lH 6 > 
^-^KVIIIb, 412mg, l.leq) ^ HATU(657mg, 1.3eq)3 O'CS. 
DMF(5m« -g-'fl f^H HS1^1€ c '> 1 ?l(0.74in4 > 4.0eq)^r 7>*H 5*1*1; ^*m^. -§-"fl» 

^ oflii oHlEflolH(200m* x 2)sL M^IL, ^^^M"H# ^ ^#5. 

^jt, Na 2 S0 4 )Al7l3l, #<£*H ^M^luL, W aS.^S.ZLHfl3il (30-40% EA/Hex)S. 

^*ll*H sJ-%lr(IXb)(545mg, ^ 88%)* <S5W. °1 ^(Dess-Mart in 

reagent )(1.43g, 3.0eq)°fl ^ fSS'l ^( 25m* )« 7>*M 1*12: S^al, 

ofl^ om^olH(20nve x 2)3. ^#*>3-, 1", ^ ^ ^JL, 

^(^Pr Na 2 S0 4 )^7lJl, *M as4^2fl^S(^^: 25% ^l^Ml 

BflolH/^!^)S. ^cV^Eflsfl^^ ^-i:(540mg, ^ 99%)* ^SW. 

lH-NMR(400MHz, CDC1 3 ) 8 7.8(NH, 1H), 7.5(m, 2H), 7.3(m, 3H), 7.3(m, 1H) , 7. Km, 
1H), 6.8(m, 2H), 6.7(m, 1H), 4.9(s, 1H), 4.7-4.6(m, 2H), 3.7(d, J = 17Hz, 1H), 3.2(d, J 
= 17Hz, 1H), 2.9(m, 1H), 2.8(m, 1H), 1.7(s, 3H), 1.4(s, 9H) 
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(3S)-3-{ [5-*| *-3-* ^-4 , 5-^ *M « 3.-5-0] 1 >*W ^}-4-3r^-5-*l| ^ 

( (35)-3-{ [ (5-methy l-3-phenyl-4 , 5-dihydro-5-i soxazolyl )carbonyl ] amino}-4-oxo-5-phenoxyp 
entanoic acid) (Ibb) 

*3*H 3<M ^l-(530mg, 1.136nmol)-§: #3.3.^1 ^(6ra£)^l 0°C*)}*\ 

^. ^-<§r*H SE*1] jq-W(Ibb)(465mg, 3*8=3)-* £5^. 

lH-NMR(400MHz, CDC1 3 ) 8 7.5(m, 2H), 7.3(m, 3H) , 7.KNH, 1H), 6.7(m, 5H), 
5.0-4.6(m, 2H), 4.2(m, 1H), 3.8(m, 1H), 3.2(m, 1H), 3.0-2.7(m, 2H), 1.6(s, 3H) 

*\]2i*\] 8 

2-^l€^3.€«H°lH (ethyl 2-ethylacrylate) (XVb) 

CuCN(26.9g, 3fl**MI 32:^)41 ^ 7ltf*HH 9 s SOOnft^l ^ ^B^^M^S- 

7 ^jl -78°cs. -fr^m 4^-, ^iis. *\o\^*\ p >^^#^-^ p v°i- 

(3.0M tH^^s -g-ofl) 100m A» *«*| 7>«fl^5a^. «HM: 30^ ^51 -78TC«IH 

x]o]i£ ^ of|i|2 2-«.S.2.Tifl^< :> 'l-3.^5il <:, )H (ethyl 2-broraoraethyl aery late, 28. 9g, 150mmol, 

Villieras, J. and Rambaud, M. Synthesis, 1982 , 914) & $r 30m^ ^ *H«i?}*MS. 

»th 5L2}- ^^J^r -8-^(-50mO* 7V*M ifrMr WIS 1 *. €^ 
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=^4B# -M (300ml x 2)<L3. #S(^r Na 2 S0 4 )^^^, ***H 26.7g(^-i: 

^^)^ <^l-& "S&4. °1 °^^» ^-NMRCSOOMHz, CDC1 3 )^- ^4 ^ 75%s l 

lH-NMR(500MHz, CDC1 3 ) 8 6.12(1H, s), 5.50(1H, s), 4.20(2H, q, J = 7.3 Hz), 
2.3K2H, qt), 1.28C3H, t, J = 7.3 Hz), 1.07(3H, t, J = 7.8Hz) 

^lS^l 9 

5-ofl ^-3-4 ^-4 , 5-4 SH = S.-5-<=>l ±^4*44^ ^1 °1 — (ethyl 
5-ethyl-3-phenyl-4,5-dihydro-5-isoxazolecarboxylate) (VIb) 

8°114 ^#(XVa)# *f|2:6fl 34 ^ tf^-fi-S. *>-§-44 S^l J^l-i- 

<S&4. 

'> lH-NMR(400MHz, CDCI3) 6 7.6(m, 2H), 7.4-7.3(ra, 3H), 4.3-4.2(m, 2H), 4.0(d, J = 

17.2Hz, 1H), 3.4(d, J=17.2Hz, 1H), 2.1-2.0(m, 2H) , 1.3(t, 3H), 1.0(t, 3H) 



» ^2:^1 10 

i> t-^-m (3S)-3-o"M ^-4-i§H e -5-(2 , 3 , 5 , 6-3] H*Wf.SL3.*| ^1 ) ^4i^l °1 H 

U-butyl (35)-3-amino-4-hydroxy-5-(2,3,5,6-tetrafluorophenoxy) pentanoate) (VIIIc) 

2> 2,3,5,6-3lH41-^5.5ll^ ^1^1 5 ^ 64 #-§-44 72%4 ^^1 
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lH-NMR(400MHz, DMS0-d 6 ) 6 8.2(br, 2H), 7.6-7.5(m, 1H) , 5.9(m, 1H), 4.3-4. Km, 3H), 
3.6(m, 1H), 2.7(m, 1H), 1.4(s, 9H) 



^li 5 

t-^-€ (35)-3-{ [ (5-<* €-3-^(1 \|-4 , 5-r] «H iA^Wfl ] 6 H 2=.}-4r^ 

^-5-(2,3 l 5,6-^|B^#^S.^I^^)€^-^l< i lH (Mwtyl (3S)-3- 

{ [ (5-ethyl-3-phenyl-4 , 5-dihydro-5-i soxazolyl )carbonyl ] amino }-4-oxo-5-(2 ,3,5, 6-tetraf lu 
orophenoxy)pentanoate (Ic) 

lH-NMR(400MHz, CDC1 3 ) 5 7.6(dd, J = 3.6, 1.6Hz, 1H), 7.6(m, 2H), 7.4- 7.3(m, 3H), 
6.7(m, 1H), 5.1-4.9(m, 2H), 4.9-4.8(m, 1H), 3.7(dd, J = 17.6, 17.2Hz, 1H), 3.3(1H, d, J 
= 17.2Hz), 3.0-2.8(m, 1H), 2.8-2.7(m, 1H), 2. Km, 1H), 1.9(m, 1H), 1.4-1.3(two s, 9H,), 
1.0(m, 3H) 



*ZX\d\) 6 

(35) _ 3 _ { [5-ofl ^-4 , 5-tq *H H.S.-5-ol ^A>#^ ] }*}*} ia}-4--%4i 

-5- (2 , 3 , 5 , 6-31 H^*^^ )^ic^r ((35)-3-{[(5-ethyl-3-phenyl- 
4,5-dihydro-5-isoxazolyl)carbonyl]amino}-4-oxo-5-(2,3,5,6-tetrafluorophenoxy)pentanoic 

acid (Ice) 

77-42 



^^0059451 #3 2004/8/25 

1 H-NMR(400MHz, DMSO-de) 8 7.6(br, 1H), 7.6-7.5(m, 2H) , 7.4-7.3(m, 3H), 6.8-6.7(m, 
1H), 4.9-4.8(m, 1H), 4.5(br, 2H), 3.7(d, J = 16Hz, 1H), 3.3(d, J = 16Hz, 1H) , 3.3-3.0(m. 
1H), 2.8-2.7(m, 1H), 2. Km, 1H), 2.0-1.9(m, 1H), 1.0(m, 3H) . 

MS [M+H] + 497 

11 

ofl^ 5-^1 ^-3-( 1-M-H^ )-4 , 5-^ «H HS.-5-ol i^>#^>4^ 31 °1 H (ethyl 
5-ethy 1 -3-( 1-naphthy 1 )-4 , 5-dihydr o-5- i soxazo 1 ecarboxy 1 at e (Vic) 

1-14 = ^*1:=^ 2-^1 ^ el] o]e^- ^12:^1 1. 2 ^ 34 ^^-S- ^-§" 

1 H-NMR(400MHz, CDC1 3 ) 6 8.9(d, J = 8.8Hz, 1H), 7.9-7.8(m, 2H), 7.6- 7.4(m, 4H), 
4.3-4. 2(m, 2H), 4.0(d, J = 17.2Hz, 1H), 3.4(d, J = 17.2Hz, 1H), 2.1-2.0(m, 2H), 1.3(t, 
3H), 1.0(t, 3H) 

-fi*H 7 

(35)-3-({[5-^€-3-(l-T^H^)-4,5-^*>^l = S-5-^l^A>^^]^>Ji^}o>Pl^)-4-^ 
-5- (2 , 3 , 5 , 6-3| H2}t^Ssfl ^r*l ) ^i^l o] H ( f-buty 1 
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^i^oj] 11 *j 4|2:<m 10^ ^1^1 4 ^ 14 ^<^-|!r U-^-S-S. #-§-a|^ 

> iH-NMRC^OMHz, CDC1 3 ) 6 8.9(m, 1H), 7.9-7.8(m, 3H), 7.6-7.4(m, 4H), 6.5-6.9(m, 
1H), 5.1-4.9(m, 2H), 4.9(ra, 1H), 3.9(dd, 1H), 3.5(d, J = 17.2Hz, 1H), 3.0-2.9(m, 1H), 
2.8(m, 1H), 2.2(m, 1H), 2.0(m, 1H), 1.4-1.3(two s, 9H), l.Km, 3H) 

> 8 

(35)-3-( { [5-oll ^-3-( , 5-tq *M = s.-5-o] ^-^VM] ^^}<=>>p1 h^)-4-^ 

-5<2,3,5,6-n^^^^*\m^& C(3S)-3-({[5-ethyl-3- 
(1-naphthyl )-475-dihydro-5-isoxazoly 1 ] carbony 1 }amino)-4-oxo-5-(2 , 3 , 5 , 6-tetra 
f luorophenoxy)pentanoic acid (Idd) 

i> ^^Hl 7^ 31-^-1- 2^- ^^-S. S>-§-^ &*\] n^-Br ^S^. 

* lH-NMR(400MHz, CDCI3) 8 8.8(m, 1H), 7.9-7.7(m, 3H), 7.6-7.4(m, 4H), 6.7 (m, 1H), 

4.9(m, 1H), 4.5(br, 2H) , 3.9(d, J = 17.2Hz, 1H) , 3.5(d, J = 17.2Hz, 1H), 3.1-2.9(m, 1H), 

2.8-2.7(m, 1H), 2.2(m, 1H), 2.0(m, 1H), l.OCm, 3H) 
5> MS [M+MeOH+Na] + 601 

> ^112:^1 12 
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6|H 5-^1 t-3-(2-^Hl )-4 , 5-nl *H j=5.-5-°l d^V^l"^ 31 °1 H (ethyl 
5-ethyl-3-(2-naphthyl )-4, 5-dihydro-5-isoxazolecarboxylate) (VId) 

2-4£fc^lE ^ aflll 2-^1^4Hm^ll <: >lHl- *H3H| 1, 2 ^ 34 lHl£-3. 

!H-NMR( 500MHz, CDC1 3 ) 6 8.7(d, J = 8.8Hz, 1H), 7.8-7. 7(m. 2H), 7.5-7.3 (m, 4H), 
4.3-4.2(m, 2H), 4.0(d, J = 17.2Hz, 1H), 3.4(d, J = 17.2Hz, 1H), 2.1- 2.0(m, 2H), 1.3(t, 
3H), 1.0(t, 3H) 



»> 9 

(35)-3-({ [5-ofl ^-3-(2-^H^ )-4, 5-^ *M 3= S-5-°l 4^|r*>M ] } d M 3t)-4-%dt 
-5-(2,3,5, 6-31 HB^^SSil^Al ) ^E}i^6)l o] h ( M>utyl 

(35)-3-({[5-ethyl-3-(2-naphthyl)-4,5-dihydro-5-isoxazolyl]carbonyl}amino)-4- 
oxo-5- (2,3,5, 6-t et r af 1 uor ophenoxy )pent anoat e ( I e ) 
> n}^} 12 g 10^1 ^-tM ^12:^1 4 ^ 4i*H 14 ^^^3: ^-2.3. 

s> 1 H-NMR(400MHz, CDCI3) 6 7.8-7.7(m, 6H), 7.5(m, 2H), 6.7 & 6.5 (m, 1H), 5.1-4.9(m, 

2H), 4.9-4. 8(m, 2H), 3.8(dd, J = 16Hz, 1H), 3.4(d, J = 16Hz, 1H), 3.0(m, 1H), 2.8(m, 
1H), 2.8-2.7(m, 1H), 2.2-2. Km, 1H), 2.0(m, 1H), 1.4-1.3 (two s, 9H), l.l-1.0(m, 3H) 
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> 10 

> (35)-3-({ [5-^1 l-3-(2-4Hl )-4 , 5-^ «M ] ^"M ic)-4--%i 
-5-(2 . 3 , 5 , 6-31 ^} ) Wi^V 

( (35)-3-({ [5-ethyl-3-(2-naphthyl )-4, 5-dihydro-5-i soxazolyl ]carbonyl }amino)-4-oxo-5-(2 , 
3,5,6-tetra f luorophenoxy)pentanoic acid (lee) 

> lH-NMR(400MHz, DMS0-d 6 ) 8 12.4(br, 1H), 8.7(br, 1H), 8.1(s, 1H), 7:9- 8.0(m, 3H), 
7.8-7.9(m, 1H), 7.5-7.6(m, 3H), 5.2(br, 2H), 4.7(br, 1H), 3.8(d, J = 17.2Hz, 1H), 3.5(d, 
J = 17.6Hz, 1H), 2.7(m, 1H), 2.5(m, 1H), 2.0(m, 1H), 1.9(ra, 1H), 0.9-0.8(m, 3H) 

}> MS [M+H]+ 547 

» JH^^o}^]^: 

l> 1 H-NMR(400MHz, DMS0-d 6 ) 6 8.6(br, 1H), 8.2(s, 1H), 8.0-7.9(m, 3H), 7.9(m, 1H), 

7.6(m, 2H), 7.4(m, 1H), 5.0(br, 2H), 4.8(m, 1H), 3.9(d, J = 17.6Hz, 1H,), 3.6(d, J = 
17.6Hz, 1H,), 2.9-2.7(m, 2H), 2.1-2.0(m, 1H), 2.0-1.9(m, 1H), 0.9(m, 3H) 



2> ^|S«fl 13 

3> oflTg 5-^im-3-(l-^l^^-e|^)-4,5-^«l-o]= s _5-ol ; i 1 ^.A>^>^^olH (ethyl 
5-ethyl-3-(l-isoquinol inyl )-4,5-dihydro-5-isoxazolecarboxylate) (Vie) 
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l-al±^*^£3|*|H.4 2-^11 m 6 V3.^sll^B» 1, 2 g 34 ^<£tr 

S aV-g-Al^lJi 7]^: OD HPLCCDaicel Chemical Industries, 2.00cm x 25cm, 0D00CJ-1C005 , 3% 
i-PrOH in Hexane, 220nm)JsL *<S ?lf ©l^^l *|3|4 S*fl ^tfi M^SUl, °1» '4£- 

lH-NMR(400MHz, CDC1 3 ) 5 9.25(m, 1H), 8.55(d, 1H), 7.85(d, 1H), 7.74- 7.65(m, 3H) , 
4.29(m, 2H), 4.13(d, 1H), 3.71(d, 1H), 2.11(m, 2H), 1.33(t, 3H), 1.06(t, 3H) 

^li 11 

(35)-3-({ [5-^1 ^-3-(l-6l ^ )-4,5-r1 -SH ^^€3^^ } 
<>M^)-4-4±-5-(2,3, °1H ( f-butyl 
(35)-3-({ [5-ethyl-3-(l-i soquinol inyl )-4, 5-dihydro-5-isoxazolyl ] 
carbonyl }amino)-4-oxo-5-(2 ,3,5, 6-t et raf luorophenoxy)pentanoate (If) 

7\]2i^ 13 ^ *HS<*fl 10^ *\}2i^} 4 ^ €*H1 14 ^-S.S. ^r-g-^l^ 

a^l Wlr^ <£&4. 

1 H-NMR(400MHz, CDCI3) 8 9.14(m, 1H), 8.53(m, 1H), 7.91-7.85(m, 2H), 7.74-7.64(m, 
3H), 6.73-6.62(m, 1H), 5.30-4.91(m, 3H), 4.09(two d, 1H), 3.72(two d, 1H), 3.04-2.76(m, 
2H), 2.24(m, 1H) , 2.04(m, 1H) , 1.45 & 1.35(two s, 9H), 1.08(two t, 3H) 

12 
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(35)-3-({[5-<^-3-(l-<>l^^Bl^)-4,5-4^ 
4-^-5-(2 ,3,5,6-31 *r*l ) Wic^V ( (3S)-3-({ [5-ethy 1 

-3-( 1-i soquinol inyl )-4 , 5-dihydro-5-i soxazolyl ] carbonyl }amino)-4-oxo-5-(2 , 3 , 5 ,6-tetraf 1 
uorophenoxy)pentanoic acid (Iff) 

1 H-NMR(400MHz, DMSO-de) 6 9.02(m, 1H), 8.76(m, 1H), 8.59(m, 1H), 8.08-7.73(m, 4H), 
7.61-7.32(m, 1H), 5. 19-5. 10(m, 2H), 4.93-4.65(m, 1H) , 3.91 (two d, 1H) , 3.68(two d, 1H), 
2.91-2.52(m, 2H) , 2.10-1.94(m, 2H), 0.94(two t, 3H) 

Mass : M+H 548 



•€*H1 13 

3-({ [ 5-^1 €-3-( 1-^1 ^ ^1 )-4 , 5-^ *}o] ] }°"M ±)-5-^£-3. 

°1H U-butyl 3-({[5-ethyl-3-(l- 
isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl}amino)-5-f luoro-4-oxopentanoate (Ig) 

lH-NMR(400MHz, CDC1 3 ) 8 9.15(m, 1H), 8.55(d, 1H), 7.87-7.66(m, 5H), 5.22-4.89(m, 
3H), 4.12(two d, 1H), 3.72(two d, 1H), 3.05-2.75(m, 2H), 2.22 (m, 1H), 2.04(m, 1H), 1.45 
& 1.34(two s, 9H), 1.07(two t, 3H) 
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> ^H 14 

3-({[5-^^-3-(l-ol^^^^)-4,5-^^^H-^-5-^^4#m3^^}°M^)-5-l- 

(3-({ [5-ethyl-3-(l-i soquinol iny 1 )-4 , 5-dihydro-5-i soxazolyl ] carbonyl >amino)-5-f luoro-4- 
oxopentanoic acid (Igg) 

> ,4] *H 13 s^l-^- ^aH 2&r *%J^r ^£.3. #-§-a]5*| S.A ^S^. 

> lH-NMR(400MHz, DMS0-d 6 ) 8 9.03(m, 1H), 8.67-8.59(m, 2H), 8.08(d, 1H), 7.97-7.78(m, 
3H), 5.26-5.07(m, 2H), 4.75(m, 1H), 3.94(two d, 1H). 3.67(two d, 1H), 2.88-2.58(m, 2H), 
2.07-1.94(m, 2H), 0.96(two t, 3H) 

> Mass : M+H 402 

i> 4*1 <4 15 

5> cfl^ 

3- ({ [5-«H ^"3- (l-^l^fl^eI^)-4,5-r1^-o] £.3,-5-0) i^Alff ] ^>a.^ ^ )-5-#^S. 
-4-44i^B}-^ o]s ( ethy i 3-({[5-ethyl-3-(l- 

i soquinol inyl )-4 , 5-dihydro-5-i soxazolyl ] carbonyl }amino)-5-f luoro-4-oxopentanoate (Ihh) 

6> ^ AH uojH <g^r 3^#^r ^1 ^(Ref; Tetrahedron Letters, 1994, 55(52), 

9693-9696 H ^ &&*)?\ S*ll 3*W-£: £53^. 
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> lH-NMR(400MHz, CDCI3) 6 9.15(m, 1H), 8.55(d, 1H), 7.89-7.67(m, 5H), 5.23-4.94(ra. 
3H), 4.18(m, 2H), 4.11(two d, 1H), 3.72(two d, 1H), 3.08-2.82 (m, 2H), 2.22(m, 1H), 
2.05(m, 1H), 1.29-1.04(m, 6H) 

> ^2:<m 14 

» 5-ol iH-S^-3-(l-ol ^ ^ )-4 , 5-^ «H ^^}#^>4-M 31 °1 H 

(methyl 5-isopropyl-3-(l-isoquinolinyl)-4,5-dihydro-5-isoxazole carboxylate) (Vlf) 

» l-olif]^^<^c-ll^= ^ 2-o) ^1 o] h# *\}^} 1, 2 ^ 34 f^ig- 

^^.S ^1^1^ &.*\) Qlt^-m: ^ ^, °1* ^l^T 0D ^(Daicel Chemical Industries, 
2.00cm x 25cm, 0D00CJ-1C005 , 3% i-PrOH in Hexane, 220nm)-i: prep-HPLCS SM§ 

L> lH-NMR(500MHz, CDCI3) 6 9.24(m, 1H), 8.55(d, 1H), 7.85(d, 1H), 7.72(t, 3H), 

7.67(m, 2H), 4.11(d, 1H) , 3.83(s, 3H), 3.74(d, 1H), 2.50(septet, 1H), 1.07(d, 3H), 
1.02(d, 3H) 



2> QX\d§ 16 

3> t-^-lk 5-1-^^.^.-3- ({ [5-^1 i£Sl-3-( 1-^1 ^ej ^ )-4 , 5-^ *M ^^r A > 

KM iO-4-^-d^B|-i^11 ol H ( £-butyl 
5-f luoro-3-({ [5-isopropyl-3-(l-isoquinol inyl )-4, 5-dihydro-5-isoxazolyl ]carbonyl }amino) 
-4-oxopentanoate) (Ih) 
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lH-NMR(500MHz, CDC1 3 ) 6 9.14(m, 1H), 8.55(d, 1H), 7.87-7.65(m, 5H) , 5.23-4.93(m, 
2H), 4.90(m, 1H) , 4.05-4.00(two d, 1H), 3.84-3.79(two, 1H), 3.06-2.74(m, 2H), 2.40(m, 
1H), 1.45 & 1.34(two s, 9H), 1.12-1.07(m, 6H) 



> <€*H 17 

5 _^^-3-({[5-«5l^HS^-3-(l-6l^^^^)-4.5-tl*>ol=s-5-ol^A>#^]^- 
JS.'d >^>t=»1 ic)-4-^-4i3fflE}-i^y: ( 5- f 1 uor 0-3- ( { [ 5- i s opr opy 1 -3- ( 1- 

i soquinol inyl )-4,5-dihydro-5-i soxazolyl ] carbonyl }amino)-4-oxopentanoic acid) ( I i i ) 

» lH-NMR(400MHz, DMS0-d 6 ) 6 9.00(m, 1H), 8.63-8.48(m, 2H), 8.08(d, 1H), 7.97(m. 1H) 

7.87- 7.76(m, 2H), 5.31-4.82(br , 2H), 4.74(m, 1H), 3.91(two d, 1H), 3.73(two d, 1H), 

2.88- 2.61(m, 2H), 2.33(m, 1H), 0.98(m, 6H) 

> Mass : M+H 416 

i> aflaofl 15 

2> ofl^ 5-^^-3-(4-^fe^^)-4,5-^*l-^S.S.-5-^^A>^>^--M5llolH (ethyl 

5-ethyl-3-(4-quinol inyl )-4,5-dihydro-5-isoxazolecarboxylate) (VIg) 
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1 H-NMR(400MHz, CDC1 3 ) 5 8.95(d, 1H), 8.89(ra, 1H), 8.11(d, 1H), 7.83(m, 1H), 
7.71(m, 1H), 7.65(d, 1H), 4.27(m, 2H) , 4.01(d, 1H), 3.67(d, 1H) , 2.10 (m, 2H), 1.31(t, 
3H), 1.02(t, 3H) 



>> ^X|ofl 18 

5> f-^-€ 3-({ [5-^1 €~3-(4-f| ^2} ^ )-4 , 5-^ *H H.S.-5-ol jM^VM ] ^)-5- 

#^S-4-^-4iJSB)-i^HH Obutyl 3-({[5-ethyl-3-(4- 

quinol inyl )-4 , 5-dihydro-5-i soxazolyl ] carbonyl }amino)-5-f luoro-4-oxopent anoate) ( I i ) 
7> 15 ^ t-^-m 3-^l^-5-l-^S.-4-§l-^^^l^lB]-iao11olB» 4 

s> lH-NMR(400MHz, CDCI3) 8 8.97(d, 1H), 8.89(m, 1H), 8.17(d, 1H), 7.87-7.64(m, 3H), 

7.36(d, 1H), 5.21-4.93(m, 3H), 3.93(two d, 1H), 3.48(two d, 1H), 3.05-2.78(m, 2H), 
2.24(m, 1H), 2.03(m, 1H), 1.46 & 1.33(two s, 9H), 1.06(two t, 3H) 



9> 19 

o> 3-({ [5-«^| ^-3- (4-^1 ^ ^ )-4 , 5-^ *M S.S.-5-ol ] 7>J±\i ±)-5-^SL 

^_ 4 _^.^^lB)-ic^> (3-({[5-ethyl-3-(4-quinol inyl )-4,5-dihydro-5- 
isoxazolyl]carbonyl}amino)-5-f luoro-4-oxopentanoic acid) (Ijj) 
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lH-NMR(400MHz, DMS0-d 6 ) 8 9.16-9.10(m, 2H), 8.25-7.86(m, 5H), 5.20(br, 2H), 
4.75(m, 1H), 4.00-3.89(two d, 1H), 3.73(two d, 1H), 2.87-2.71(m, 2H), 2.26-2.05(m, 2H), 
1.07(two t, 3H) 

Mass : M+H 402 



t> ^2:^1 16 

> 6\}tH 3-(€^^^-2-^)-5-^m-4,5-^^-^S.S-5-^l^A>^V4^s(lolH (ethyl 
3-(benzothiophen-2-yl )-5-ethy 1-4 , 5-dihydro-5-i soxazolecarboxy 1 ate) (Vlh) 

3> 14 ^ ^£-3. ^-2-^*1^-^ ^ -fK£*ll(400mg, 

2.26mmol)» THF(25m«H ^loL 0°CS -fMtb <M 2-^1 1i<>}iEI1i 3HB(Ethyl 

2-ethylacrylate; 434mg, 1.5 JE^^V^KT 1 **)* THF(5m£H ^r<*H 7>S> 

al, ^f- *H3.#3.5 : KIB (sodium hypochlorite solution, 6.0m4)* 7>^^. ^-§-^ 
^ ^ ^ 4^1 11^}^. l:(20mi)* 7>^1- , of^Efl o]H(40mA x 2) 

3_ ^#t!r :±^#(20mA)5. ^Jl, fK^-11#-£*lMH5. ^S, ft® ^^rSX^. 

W aS.^>SZL2fl5t)(20% ^m^Hl^olH-^AV)^. 3L*fl Sr^-!:(121mg, 18%)* 

7> lH-NMR(400MHz, CDC1 3 ) 6 7.82-7.75(m, 2H), 7.40-7.32(m, 3H), 4.28(m, 2H), 3.90(d, 

1H), 3.31(d, 1H), 2.07(m, 2H), 1.33(t, 3H), l.OKt, 3H) 

77-53 




0059451 ^ Qx}'- 2004/8/25 



•43*H 20 

3-({ [3-(HEa^ -SL^-2-^ )-5-<^l €-4 , 5-^ -SH j=3.-5-<>l ^A>#^] ^^}o>p1 
^)-5-1-^-^-S.-4-^-4i^1b)-^o11 U-butyl 3-({[3-(benzothiophen- 
2-y 1 )-5-ethyl-4 , 5-dihydro-5- i soxazo ly 1 ] carbony 1 }amino)-5-f luoro-4-oxopent anoate ( I j ) 

*l]a<*H 16 ^ t-^H 3-6H^-5-^-S.S--4--S>ol^A^^^lolH» ^12:^1 4 

1 H-NMR(400MHz, CDC1 3 ) 6 7.83-7.68(m, 3H) , 7.42-7.35(m, 3H), 5.21-4.88 (m, 3H), 
3.80(two d, 1H), 3.38(two d, 1H), 3.03-2.78(m, 2H), 2.17(m, 1H), 2.01(m, 1H), 1.46 & 
1.38(two s, 9H), 1.03(two t, 3H) 



> -M*H1 21 

i> 3-({ [3-CfeBl 3.^-2-^ )-5-«^l) €-4,5-^ «H ^^lU^^'M 

^^.S.-4-^-^^lBfici^l: (3-({ [3-(benzothiophen-2-yl )-5-ethy 1-4,5- 
dihydro-5-i soxazolyl ] carbonyl }amino)-5-f luoro-4-oxopent anoi c acid) ( Ikk) 

i> 20 -s^h 25+ ^-<im ^ ^.s. ^-§-^1^ s*w* 

5> 1 H-NMR(400MHz, DMSO-de) 6 8.63(m, 1H), 8.11-7.79(m, 3H), 7. 47-7. 36 (m, 2H) , 

5.24-5.06(m, 2H), 4.73(m, 1H), 3.79(two d, 1H), 3.53(two d, 1H), 2.83-2. 58(m, 2H), 
2.03-1.86(m, 2H), 0.91(two t, 3H) 

s> Mass : M+H 407 
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> 17 

(ethyl 3-(l,3-dimethyl-l^-indol-2-yl)-5-ethyl-4,5-dihydro-5- isoxazolecarboxylate) 
(VI i) 

o i , 3-ti) Pfl ^-1H- ^11-2- til ^1 = ^1 ^ -fK£*lK356mg, 2.07mmol)» ^#3.5.*flfK20m£) 

ofl ±r°]5L O'CS. K\-$r, ^ 2-^^^]-3.€^ (:> lH(Ethyl 2-ethyl aery late; 345mg, 1.3 

^)9\ ^^^^^(6^)* #3-3.^1 i&(5m£H ^-<*M ^^1 7}is}jL, dbf- 
H}o]e -g-ofl( sodium hypochlorite solution, 5.5m«)^- 7}-&}<%t)-. ^-g-^ ^-ZrSLS, ^ ^ 
A*}?}^ StiV^r^rf. ^(20ml)Sr 7}^}JL, t\^s.s.v\]^r(A0rsA x 2)^.3. ^#^b t^, 
^^r(20ml)S. HzLtll^^olHS. ^S, <^^1-jl ( ^ a5L*}S. 

^L2fl5£) (15% ^maWHH-^)^ Ml ^-W(230mg, ==r# 35%)^: ^^^f. 

» 1 H-NMR(400MHz, CDC1 3 ) 8 7.60(d, 1H), 7.31(m, 2H) , 7.12(m, 1H), 4.29(m, 2H), 

3.98(d, 1H), 3.94(s, 3H). 3.40(d, 1H), 2.47(s, 3H), 2.08(m, 2H), 1.34(t, 3H), 1.04(t, 
3H) 

l> Mass : M+H 315 
i> ^ahi 22 

(3S)-3-({ [3-( 1 , 3-^ nfl^-l^-^l#-2-^ )-5-<*fl €-4 , 5-^ °1 SS.-5-°l sM-*V^€ ] TK&li } d r*l 
i- )_4_^. d ._ 5 _(2 ,3,5, 6-t|lH^l-^S2jl^-Al ) ^Bj-i^fl o] e ( j-butyl 
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(35)-3-({ [3-(l , 3-dimethyl-l# 

*HaM| 17 3Stf& g *f|35:«fl 10 ^1-* aflS^ 4 S3 14 ^QJ^ ^^-S. £b-§- 

1 H-NMR(400MHz, CDC1 3 ) 8 7.85-7.79(m, 1H) , 7.57(m, 1H), 7.37-7.26(m, 2H), 7.13(m, 
1H), 6.75-6.49(m, 1H), 5.12-4.90(m,3H) , 3.95(two d.lH), 3.89 (two s,3H), 3.45(two d 
,1H), 3.03-2.79(m, 2H), 2.44(two s, 3H), 2.22(m, 1H), 2.01(m, 1H), 1.58 & 1.37(two s, 
9H), 1.05(two t, 3H) 



> ^*)*\] 23 

(35)-3-({ [3-( 1 , 3-^ ^ €-l^-^l#-2-^ )-5-^l ^-4 , 5-^ *M je.5L-5-<>1 ] 
}o\x2] ^)-4-^^- 5 -(2 , 3,5, ^"Al ) ^i^V ((3S)-3-({[3-(l,3-dimethyl-l# 
-indol-2-yl)-5-ethyl-4,5-dihydro-5-isoxazolyl] 

car bony 1 }am i no ) -4-oxo-5-( 2 ,3,5, 6-t et r af 1 uor ophenoxy )pent ano i c ac i d) (111) 

> ^Alc^l 22 ^*^r ^AHl 2^ M 

> 1 H-NMR(400MHz, DMS0-d 6 ) 5 8.67(br, 1H), 7.61-7.43(m, 3H) , 7.27(m, 1H), 7.08(m, 
1H), 5.20(br, 2H), 4.83(m, 1H), 3.84(two s,3H), 3.76(two d, 1H) , 3.59(two d ,1H), 
2.91-2.60(m, 2H), 2.50(two s, 3H), 2.07-1.91(m, 2H), 0.95(tvro t, 3H) 

> ^Alofl 24 
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> f-JfH 3-({ [3-( 1 , 3-i=l *l| ^-lB-<Q^-2-<£ )-5-^l 5-tq *M db^V^fi ] ?>iL 
^}6H^)-5-#^S.-4-4^^1^ 6 il 0 lH ( M>utyl 3-({[3-(l,3- dimethyl-l# 
-indol-2-yl )-5-ethy 1-4, 5-dihydro-5-isoxazolyl ] car bony 1 }amino)-5- 

f luoro-4-oxopentanoate) (II) 
l> 17 ^ t-^fH 3-oj-nl ^-5-l-^-^S.-4-*>^ ^i^l <>1 H» ^lS^l 4 

^ ^ofl nil- tij-^ «>-§-Al^ 3^€-£: ^9X^. 

> 1 H-NMR(400MHz, CDC1 3 ) 6 7.79(m, 1H), 7.60(m, 1H), 7.32(m, 2H), 7.13(m, 1H), 
5.20-4.90(m,3H), 3. 97-3. 89 (m, 4H), 3.46(two d, 1H), 3.03-2.77(m, 2H), 2.21(m, 1H), 
2.01(m, 1H), 1.46 & 1.38(two s, 9H), 1.05(two t, 3H) 

4> ^Al^l 25 

5> 3-({ [3-( 1 , 3-i=) *fl ^-l^Sl#-2-<g )-5-<*fl ^-4 , 5-^ *M 2= 5--5-<>l ^^>§€ ] ^>Ji^d }<> >*1 
^-5-^.2.^-4-^ (3-({ [3-(l,3-dimethyl-l# 

-indol-2-yl)-5-ethyl-4,5-dihydro-5-isoxazolyl]carbonyl }amino)-5-f luoro-4-oxopentanoic 
acid) (Imm) 

6> *}X\d\] 24 ^ofl 2^ ^■•a^r ^^-S. ^r-g-Al^ S^^-ir ^^i^. 

7> lH-NMR(400MHz, DMS0-d 6 ) 8 8.68(br, 1H), 7.60(m, 1H), 7.45(m, 1H), 7.26(m, 1H), 
7.07(m, 1H), 5.20(br, 2H), 4.81(m, 1H), 3.84(two s, 3H) , 3.76 (two d, 1H), 3.59(two d, 
1H), 2.94-2.59(m, 2H), 2.38(two s, 3H), 2.07-1.91 (m, 2H), 0.95(two t, 3H) 

;8> Mass : M+H 418 
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» z\]2z<$ 18 

» ofl^ 5-^^-3-(l-^H^^€)-4,5-^^^ = s.-5-ol^A>#^)-^^|olB (ethyl 

5-ethyl-3-(l-naphthylmethyl)-4,5-dihydro-5-isoxazolecarboxylate) (VI j ) 
t > l-t+H^^H^tfl-SlH.sq- efl^ 2-^1 ^o>3.€ 511 ^12:^1 1, 2 ^ 34 ^ 

!H-NMR( 500MHz, CDC1 3 ) 5 8.1-8.0(d, J = 8Hz, 1H), 7.8(d, J = 7.6Hz, 1H,), 
7.8-7.7(d, J = 8Hz, 1H), 7.5-7.4(m, 2H), 7.4-7.3(m, 2H), 4.1-4.0(m, 4H), 3.1(d, J = 
17.6Hz, 1H), 2.6(d, J = 17.6Hz, 1H), 1.8-1.7(m, 2H), 1.2(t, 3H), 0.7(t, 3H) 

3> -g*H 26 

t-^-l (35)-3-({[5-^€-3-(l-M-Hm^m)-4,5-^*>olM-5-^^^>#€]n^} c 1- 
v] t)-4-^i-5-(2 ,3,5, 6-31 *r *1 ^Bj-i^l o] e ( ^butyl 

(3S)-3-({ [5-ethyl-3-(l-naphthylmethyl )-4, 5-dihydro-5-i soxazolyl ] 
car bony 1 }amino)-4-oxo-5-(2 ,3,5, 6-t et raf luorophenoxy)pent anoat e) ( Im) 

s> ^ofl is s\-^% ^ 10 st-^-i-* ^ai 4 * 14 

6> 1 H-NMR(400MHz, CDCI3) 6 8.0(m, 1H), 7.8(m, 1H), 7.8(m, 1H) , 7.7(m, 1H), 7.5(m, 

2H), 7.4-7.3(m, 2H), 6.7(m, 1H), 5.0-4.9(m, 2H) , 4.9-4.8(m, 1H), 4.2-4.0(m, 2H), 3.1(dd, 
J = 24.8Hz, 1H), 2.9-2.6(m, 3H), 1.9(m, 1H), 1.7(m, 1H) , 1.4(two s, 9H), 0.8(m, 3H) 
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27 

^4i-5- (2 , 3,5,6-3] H ^1-^-2-3. 3fl ^ a] ) ^[1^^ 

((35)-3-({ [5-ethyl-3-(l-naphthylmethyl )-4, 5-dihydro-5-isoxazolyl ]carbonyl}amino)-4-oxo 
-5-(2,3,5,6-tetraf luorophenoxy)pentanoic acid) (Inn) 

> ^X\<4 26 2^- ^t!: *£-§-*l^ JMfr** ^S^. 

> iH-NMRUOOMHz, DMS0-d 6 ) 8 12.3(br, 1H) , 8.4(br, 1H), 8.0(m, 1H), 7.9(m, 1H), 
7.8(m, 1H), 7.5-7.4(m, 5H), 5.0(br, 2H), 4.7(m, 1H), 4.0(s, 2H), 3.3(m, 1H) , 3. Km, 1H), 
2.8(m, 2H), 2.5(m, 1H), 1.8(m, 1H), 1.7(m, 1H), 0.8(m, 3H) 

> MS [M+H] + 561 

> -fi*H 28 

> (35)-5-(^^l)-3-[({5-^m-3-[2-(l-M-H€)^l€]-4,5-t^*>olS^-5-ol^A>#^} 

) o}n) i^] -2 , 5-tq 4^^^. 2,6-^#S.S.^S^6m ((35)-5-(^- 
butoxy)-3-[({5-ethyl-3-[2-(l-naphthyl)ethyl]-4,5-dihydro-5-isoxazolyl} 
carbonyl)amino]-2,5-dioxopentyl 2,6-dichlorobenzoate) (In) 

i> l-^^HM^t^^l^ ^lS^l 6 S^-M- *flS<*ll 1, 2, 3, 4 ^ 1^ ^ 
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lH-NMR(400MHz, CDCI3) 8 8.00(d, 1H) , 7.85(m, 1H), 7.76(m, 2H), 7.57-7.28(m, 7H), 
7.34-7.27(m, 3H), 5.20-5.05(m, 2H), 4.94 & 4.88(two m, 1H), 3.39-3.27(m, 3H) , 
2.97-2.72(m, 5H), 2.07(m, 1H), 1.86(m, 1H), 1.46 & 1.45(two s, 9H), 1.00 & 0.96(two t. 
3H) 



-*3aH 29 

(35)- 5 _[(2,6-^#SS€S^)^Al]-3-[({5-^^-3-[2-(l-q-H^)^€]-4,5-^^olHS. 
-5-°l }?}Ji^ )<>H ^]-4-^-^€^2n>a: 

((35)-5-[(2 ,6-dichlorobenzoyl )oxy]-3-[ ({5-etbyl-3-[2-(l-naphthyl )ethyl ]-4,5-dihydro-5- 
isoxazolyl}carbonyl)amino]-4-oxopentanoic acid) (loo) 

> 28 -S^H 25+ ^^tb y o v ^^-S. *>-§-ai^ a^l 

'> 1 H-NMR(400MHz, DMS0-d 6 ) 6 8.45(bd, 1H), 8.06(d, 1H) , 7.90(d, 1H), 7.77(d, 1H), 

7.60-7.37(m, 7H), 5.21-5.03(ra, 2H), 4.73(m, 1H), 3.06(m, 2H), 2.65(bd, 4H), 1.91 & 
1.74(two m, 2H), 0.84(m, 3H) 

)> 19 

i> ofl^ 5-^m-3-[(W=^^Al)^l^]-4,5-tq*>olc S _5_ol^A>^7>^5ll^lH (ethyl 

5-ethy 1 -3- [ ( 1-naphthy loxy)methy 1 ]-4 , 5-dihydro-5-i soxazo 1 e carboxy 1 ate) (VI 1 ) 

> ^^N. %-S.mSynthesis, 1993, 12, 1206-1208 ^ 2-4| € 
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^a}^?}-^ 31 o"| H(23%)» °1 JiS^HH^CCBr^ PPh 3 , 94%)^: ^ 

Ht-(NaH, DMF, 82%)^ &%-*]^ S.A S*^«"£- 

!H-NMR( 500MHz, CDC1 3 ) 6 8.20(m, 1H), 7.81(d, 1H), 7.55-7.42(m, 3H), 7.36(m, 1H), 
6.88(d, 1H). 5.01(dd, 2H), 4.22(m, 2H), 3.61(d, 1H), 3.07(d, 1H), 1.97(m, 2H), 1.27(t, 
3H), 0.93(t, 3H) 



> -£*H 30 

(35)-3-[({5-^^-3-[(l-M-Hm^l)^m]-4,5-^^olH.S-5-ol^A>#^}7>a. 1 d)^l 
bz] -4-^-5~(2, 3,5,6-3] HBl-^iL.3.3j] )®t%±<& ( (3S)-3- 
[({5-ethyl-3-[ (l-naphthyloxy)methyl ]-4, 5-dihydro-5-i soxazolyl }carbonyl ) 
amino]-4-oxo-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid) (Ipp) 

3> ^<A) 19 g *f|2:<*l| 10 S^#-fc *H3^1 4, -S^H 1^2^ 

7> 1 H-NMR(400MHz, DMS0-d 6 ) 8 8.51(br, 1H), 8.13(m, 1H) , 7.87(m, 1H), 7.54-7.38(m, 

5H), 7.02(m, 1H), 5.18-4.97(m, 4H), 4.71(m, 1H), 3.58(two d, 1H), 3.21(two d, 1H), 
2.68(m, 2H), 1.97(m, 1H). 1.81(m, 1H), 0.86(two t, 3H) 

3> Mass : M+H 577 

9> -gX|o| 31 
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(3S)-3-{ [ (3-{ [ (4-tSS-l-4Hl ] ^ € }-5-<*H , 5-^ *M H.S.-5-°l i-%A>^^ ) 
^ViL^] 6 M 2n}-4-4^-5-(2 ,3,5, ^ A l ) 
( (35)-3-{ [(3-{ [ (4-chloro-l-naphthyl )oxy]methyl }-5-ethyl-4, 5-dihydro-5- 
i soxazo ly 1 ) carbony 1 ] am i no }-4-oxo-5- ( 2 , 3 , 5 , 6- 1 et r af 1 uor ophenoxy ) pent ano i c ac i d) ( I qq) 

i> aflaofl 19^ ^#^3HH ass -fi-s*^ 4-tss-i-4itl: ^la^l 19^ * 

<^ tiV-§-Al^ <^im 5-^^-3-[(4-#SS-l-^S.€^-^l)^l^]-4,5-^-srV<5lE.S.-5-^i: 

> 1 H-NMR(400MHz, DMS0-d 6 ) 6 8.65(m, 1H), 8.24-8.09(m, 2H), 7.78-7.35(m, 4H), 7.06(m, 
1H), 5.17-5.07(m, 4H) , 4.82-4.69(ra, 1H), 3.45(two d, 1H), 3.23(two d, 1H), 2.83-2. 52(m, 
2H), 1.96-1.79(m, 2H) , 0.86(two t, 3H) 

> Mass : M+H 611 

4> *]]2<*)] 20 

5> tert-^ (35)-3-<>M^-4-*H^*l^^HH ( ter t-butyl 

(35)-3-amino-4-hydroxybutanoate) 

6> N-^l ; i^-^l7>^.^-p-t- : T-^ <:) >^sl-^-B.'y:(N-benzyloxycarbonyl-p-t-butyl -aspartic 
acid, 3.0g, 9.28mmol) ^ NMM(1.12m£, 1.1^)^1 *r^r n^-B}o]^-S.^(20mi)^ ^± A 
<£ 7}^}^. 0°CS -H-^m ^ ^l^m #3.3.^lMHB(1.26m£, 1.05^ 

7>*H ^ iEtf!.^.o|c)-. o) (slurry)* ^-kSHM -§"^* -78X^1 
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Ai NaBH 4 (702mg, 2.0^)*«| H^ClOmL)-^ ^Be|-^c>lB.^^-(20m^)]^ 7}*}<^ *H 

*H>| ofl^ o>^EflolH(50ro£ x 2)3. # ^ ^IrS. ^ 3s 

l:5)*H ^ ^#(2.52g, ^ S8%)^r <£9X^. 

<$6\)x\ ^^-tt s^S^i: ^SdSHH 1*1 ^^^^-AjT'l-Ji^sl- (Pd/C)*H a 
*fl ^#(^# 100%)^ <£$X^. 

lH-NMR(400MHz, DMS0~d 6 ) 6 4.60(bs, 1H), 3.21(m, 2H), 2.96(m, 1H) , 2.41(dd, 1H), 
2.03(dd, 1H), 1.40(s, 9H) 



*HS^1 21 

tert-^ (3S)-4-*H ^ -3-({ [ (5£)-5-<>l iHSl-3-(l-^l ±3\ ^ ^ )-4 , 5-^ *H 
c s _ 5 _o] ^A>^^] 7>iL^a lc ) Jfl^-i^l o] H ( ter M>uty 1 

(35)-4-hydroxy-3-({ [ (5/?)-5-i sopropyl-3-( 1-i soquinol iny 1 )-4, 5-dihydro-5-i soxazolyl ]carb 
onyl} amino)butanoate) (XVI) 

(Vllf, 224mg, 0.79 ramol), ^IS^l 204H -B-S^(166rag, 1.2^) ^ 

HATU(390mg, 1.3 ^)^) 0'CS. DMF(5m4) -§-*fl 

HBHm^CO.SSme, 3.0 2*1 # ^-g^l^t*. -M# °H1 

3HB(50m£ x 2)3. ^#*>JL, #, ^ -§-<*] g ^#3. ^JL, ^(-f-^r 
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Na 2 S04)AlflJi > ##3H ^ aS.^S^L5fl3J) (60-70% EA/Hex)S. 3.*fl 

3^#(330mg, ^r-t 95%)* <g&t}. 
2> 1 H-NMR(400MHz, CDC1 3 ) 6 9.16(d, 1H), 8.55(d, 1H), 7.85(d, 1H); 7.73-7.70(m, 3H), 
7.56CNH, d, 1H), 4.26(m, 1H), 4.12(d, 1H), 4.04(d, 1H), 3.79(d, 1H), 3.75(t, 2H), 
2.94(bs, 1H), 2.57(m, 2H) , 2.41(m, 1H), 1.10 & 1.07(two d, 6H) 



3> 32 

4> 6-(tert-^) l-<Him(25 , ,45)-4-({[(5^)-5-ol^S.^-3-(l-^^^-e1^) 

B.S.-5-o) 1 ^riL^M ^)-2-^> €^ ^-^1 ©IB. (6-( tert-butyl) 

l-ethyl(2^,45)-4-({[(5y?)-5-isopropyl-3-(l-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carb 
onyl}amino)-2-hexenedioate) (Iq) 

5> $)2,d\] 21*%*] Q-Sr ^#(107mg, 0.24mmol)3j- ^i-n> = ^ a] ^=(Dess-Martin reagent) 

(153mg, 1.5^)<fl q#s.^l^:(4m£)4- 7>SH #£r<M 1*1# ^, ^r*} 

534. ^frl^l ^ THF(3m£)£r (7r^l^H€^)H3*l] 1 d3£i3Li& 

((carboethoxymethylene)triphenylphosphorane)(108mg, 1.3^-^=)^: 7}%}3L 2*1 # $Hf-«l- 
$4. ^lJ<>MN o lB(20me x 2)3. ^#*>JL, #, ^r-g-^ $ 4rg-#3. 

Jl, ^^(^ Na 2 S0 4 )*l7lJl, #<g-*H ^^,prep-SSp>S.zi2fl3E|(40% ^l^^Hl^^H-^j 
>&)3. 3*I)*H 3.*fl 5|-W(98mg, 80%)* ^"N^l sfliL^ 3:1 £^-3. <S&4. 
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lH-NMR(500MHz, CDC1 3 ) of major isomer 6 9.15(d, 1H), 8.54(d, 1H), 7.86(d, 1H) , 
7.74- 7.62(m, 4H), 6.93(dd, 1H), 6.00(dd, 1H), 4.98(m, 1H), 4.19(qt, 2H), 4.02(d, 1H), 
3.81(d, 1H), 2.58(m, 2H) , 2.43(m, 1H), 1.36(s, 9H), 1.27(t, 3H), 1.07 & 1.06(two d, 6H) 



33 

(35,4^)-6-^^Al-3-({[(5y?)-5-^l^M€-3-(l-ol^¥l^^^)-4,5-^*>ol = S-5-oli 

( (35, 4£)-6-ethoxy-3-( { [ ( 5R)-5- i sopropy l-3-(l-i soquinol iny 1 )-4 , 5-dihydro-5- i soxazo lyl ] c 
arbonyl} amino)-6-oxo-4-hexenoic acid) (Irr) 

32*11*1 sfr"W~fr 2 4 ^ ^^s. Wl-* 

iH-NMRC 500MHz, MeOD-d 3 ) of major isomer 8 9.04(d, 1H), 8.61(d, 1H), 8.52(d, 1H) , 
7.95(d, 1H), 7.81-7.68(m, 3H), 6.94(dd, 1H), 6.00(dd, 1H), 5.01(m, 1H), 4.17(qt, 2H), 
3.90(d, 1H), 3.82(d, 1H), 2.71(d, 2H), 2.39(septet, 1H), 1.26(t, 3H), 1.07 & 1.06(two 
d, 6H) 

MS : M + H 454 



-g*H 34 

tert-^ (35, 4£)-3-({ [(5^-5-^1 ;fc. = 3.^-3-(l-°l ^ \i )-4, 5-^ * r °l J= 5L-5-<>l ^ 

**HML]*rS.^> d r*l ^)-5-(^^^5L 1 d)-4-€^^l <>1 S ( f erf-butyl 
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(3S,4£)-3-({[(5tf 

*11 a efl 21<$*\ "S^r sHM-(109mg, 0.25mmol)3]- cflrii-Pl-S.^ *1 ^(Dess-Martin reagent) 
(157mg, ^ ^#^^l^(4m«^- 7>*H ^Kg-o^ ia1#^o> m ^ ^, ^ 

*l)7ltr ^€ <>MI3HB(20m« x 2)S ^M-uI, i^r ^KH^^H* ^-g-^ 

^ £^#S ^31, ^^(^^ Na 2 S0 4 ) a]^zl, ##*H £*H*|H. 3^!-(540mg, ^ 

* 99%)^- 

> t^lll pfl ^#5.^1 ^:5.^5.til 0 lH(di ethyl methyl sulfonomethane- phosphonate; 

113mg, 2.0^, Synthesis, 1969, 170 THF(3m€H ^ NaH(60% in mineral oil, 

20mg, 2.0^*)^ 4H*i 3^#-i- 7>§>JL 2*1 # ^^4. ^Hl^l 

Na 2 S0 4 )Al7lZL, *H ^^Ka, P rep-3.S.4MZLefl5i|(60% ^oHHHH-^)^- ^^1^> 

<^ ^#(52mg, 41%)^: t^o}^^^ <>} 4:i 

3> !H-NMR( 500MHz, CDC1 3 ) of major i^r^Hl-^ 5 9.U(d, 1H), 8.55(d, 1H) , 7.86(d, 
1H), 7.76-7.65(m, 4H), 6.92(dd, 1H), 6.57(dd, 1H), 5.03(m, 1H), 4.02(d, 1H), 3.81(d, 
1H), 2.94(s, 3H), 2.61(m, 2H), 2.41(septet, 1H), 1.36(s, 9H), 1.10 & 1.08(two set of d, 
6H) 

7> 35 
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(35, 4£)-3-({ [ (5tf)-5-°l 4iHS.^-3-( 1-^1 ±.$\ Id. )-4 , 5-^ *H E.5L-5-°l ^Mr*r#€ ] 

( (35, 4£)-3-({ [ (5tf)-5-i sopropyl-3-(l-i soquinol iny 1 )-4 , 5-dihydro-5-i soxazolyl ] car bony 1 }a 
mino)-5-(methylsulfonyl)-4-pentenoic acid) (Iss) 

1 H-NMR(500MHz, MeOD-d 3 ) of major isomer 8 9.04(d, 1H), 8.52(d, 1H), 7.95(d, 1H), 
7.82-7.69(m, 3H), 6.90(dd, 1H), 6.71(dd, 1H), 5.06(m, 1H), 3.86(m, 2H), 2.98(s, 3H), 
2.76(d, 2H), 2.39(m, 1H), 1.08 & 1.06(two set of d, 6H) 

MS : M + H 460 



^*\] 1 

3i\ Thornberry, N. A. et al , Nature, 1992 , 356, 768. Thornberry, N. A. Methods in 
Enzymology, 1994, 615. Walker, N. P. C. et al . Cell, 1994, 75, 343)* 

3§ 7 >» ^Ul^l-^tr. ^W^l 7l#^, pl04 p20 ^Ji-fr^ (Thornberry, N. A. et al , 
Nature, 1992 , 356, 768)* tfl=frtf4M v|# 
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fe n%7]^. AcYVAD-AFC*. 7^^1-8^ tH*IHfc AcDEVD-AFC*. *H<£i*MI-94l ilUWte 
AcLEHD-AFC* <>l-8-*M 1H3€ jLi wHN§5=» <M*rfc*. ^ 50nM 

HEPESCpH 7.50), 10%(w/v) ^33Ai, 0.1*(w/v) CHAPS, lOOraM NaCl , lmM EDTA, lOmM DTT* 
Z.W &t+q<%X\ ^sMM^r lOnM^I *5LS 50pM AcYVAD-AFC^, 7fl^Ml-8-gr 2.1nM^ 
50 U M AcDEVD-AFC^- *>i3<M|-9fc 200nM^ *£SL 150 uM AcLEHD-AFC^ *| 

jo. 4=.^^- Al^Vofl tc|-e|- ^M^H S7l ^S-^-^rC initial rate constant)* K i^ 
Lineweaver Burk Plot4H ^^V^JL, *>7l 14| *^ 

Kobs = -ln(l^)/t 
1] Aoo 

> A t ^ t AlzHHs} ^-fr %» M-isHflji, 

> A 00 ^r ^tfl %* M-B^^cf. 

» £-#7l a ^(Molecular Device) Spectra MAX GeminiXS 

^(fluorescent Spectrometer)* ^(excitation) 405nm, ^(emission) 

505nm* ^>-§-«>^^. 

> vfl ^M7>fe Jurkat AflSXATCC TIB-152)* Fas (Upstate Biotech 
05-201)^ ulA>(A P optosis)^m **VSftte Jurkat ^.JL€ 
WST-K^-S: Francoeur A.M. and Assalian A. (1996) Biochemica 
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3,19-25)^1 ^ m €** WW ^^rSM}. -irHl^&l t^V<>1^ 

Spectra MAX 340 #31 (Spectrometer)* *r-§-*r&^ *#(Absorbance) 440nm* 



[3. 1] 





Wm (M-lmin-i) 


Wtl] (M-%in-l) 


CTR 

Kobs/tl] (M-lmin-l) 


Jurkat 4|i 
IC50 (11M) 


Ice 


1.9 E5 


3.3 E4 




22.5 


Idd 


3.1 E5 


1.9 E5 




4.25 


lee 




1.8 E5 




32.6 


Iff 




5.0 E5 




1.2 


Igg 


2.7 E6 


1.5 E6 


3.2 E5 


0.17 


Hi 


1.1 E6 


1.3 E7 


2.0 E5 


0.1 


1 lii 




1.9 E5 




4.7 


Ikk 




1.2 E5 




1.1 


111 




1.3 E5 




39.2 


I mm 




1.6 E5 




2.0 


Inn 




2.6 E5 




6.5 


loo 




2.0 E4 




50 


Ipp 


2.3 E6 


1.7 E5 




3.5 


Iqq 


3.3 E6 


1.4 E5 




37 i 


Irr 








No Activity 


Iss 








No Activity 



> 2 

3> ^-CL^ojlXI LPS-fH^ ^^^^ ^lS-M" 

5> Balb/c pRi(6^^ , Charles River Laboratory, Osaka, Japan)* 22°C ^ 55%^| 

1}. ^r^l:^ (pyrogen) ol *fl7l€ ^^l LPS (lipopolysaccaride)^ D-^S.^o>^l 
(D-galactosamine)* 0.4mg/m£^l 280mgM ^ -§-«fl^^ 1:13. -8-^* 
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5ml/kg^ <$J1JL ^WW. -M«*HHI 0 1 -M^M wl*!«(PEG400 : ethanol : 

TweenSO = 15 : 7.5 : 2.55L ^€ 1/5 *W SE^r 

#31 m^l^l *fl*A ALT =M* *HS*}<q <M*W ^ ALT assay 

kitCHMI^. Seoul, Korea)* a}-§-*H ^VSM. 3 «• LPS^f D-WS^VM ^ 
7> |M ALT *>8* **-*l**l<a *<H<^- *7l J 

i*^* ^*)l*Hr **og ^SlSa^-. °lt w}^o.S Al««?M tfl*H GraphPad 

Prism iEH^Mt A>-8-3H ED 50 *r*l« #t^r£-£-^ 11 0.01-10mg/kg °}$X^. 

3 

^6J| tq-s ^lr(Iii)^- 71^ PCT/KR00/01047 (WO 01/21600)^1 

LB84068MP (Compound 68) $1 *1^ 44* *>7l J£ 2°fl i*l5L*M i-WAS*^. 
•> [5. 2] 





LB84068MP 
1.02 E6 (M-imin" 1 ) 


lii 

1.30 E7 OrtniiT 1 ) 


IC50 CJurkat M\SL) 


1.6 pM 


0.1 yM °\*[ 


ED50 (LPS + Gal) 


0.99 mg/kg 


0.01 mg/kg 


-g-sflH (pH=7.44 i^si|o|S; 


0.93 mg/m* 


7.8 g/me 
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*7l S 2^ * ^ Sfll**>l. * 4* <Iii)fe ^^^1-84 

Jurkat tfl^b LB84068MP tfl«l 10«fl <=>1^" #7>*>^ZL, LPSr-fr*^ 

s.*(pH-&)4H*1 *m looiafl ^s. ^7>tb 3^ ^ fl*. 

£ ^-*fi£.7> WW *M*|3. -g-ol^Tfl A>« ^ Sa^. * 
LB84068MP4 «13L*M *^ *^ 1 MI^ i3 ** $X ^' 



i 
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11 

I) R ^ H, ^^^l^C-SAC), ^A>ol#s^^l^(-SCAC), 6 >m ^*(-Ar), 2£fe 
o>ms. *l«r€ fc£«l*llSl(-SAC-Ar)-fr M^^. 

II) R l * -SAC, -SCAC, -Ar, HL^r -SAC-Ar^ M-^tM, =■€■ ^^°H^ 

(side chain residue)* 4***. R 1 ^ ^*1 7 > &**A4137> sqte 3* ¥ 

7M <a*« *W1 3* 3**M. * 7 >*1^ ^^ 0l *-W>>^M-2- 

^ i*€4. RH ?r4^> it*l^ *7>*|(side 

chain residue)"?! S*H3. ^ 7 1 7 > **lXHr ^[~C0 2 R3 (c^H R*^r 

-SAC)] , ^°HHS 3^[-C0NHS0 2 R 4 R 4 ^ -SAC)], g tff^^AS. 

*r <3(salt) *§*m ^-f* R lo l SL^fc "»H^ ^ 7 >*1 

(side chain residue)-?] 3+41 ^m^iiL S(salt) S*l3. &4tt +51 fl*. 

III) R2^ -SAC, -SCAC, -Ar, SLfc -SAC-Ar^ *WWv+, 5L€- ^ 7 >^ 
(side chain residue)* R 2 5- <fl*H «J3 ^> ^^^7} 3 + + 

X| ^+£] <3*fl ^ 3£W*. + 7>*UN ***rfe ^+(^<>r^M^ 
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chain residue)"*! 3W-C0 2 R 5 WW ^ 

-SAC)], 4€«HHa ^-f[-C0NHSO 2 R 6 H^H R6£ -SAC)], « 

*r 3 (salt) 3*fl3. **A*rfe £W4. R 2 7> 3L1H*K? ^Wside 

chain residue)"?! <M**|iLS 3 (salt) S*A3. ^5= S^. 

R 2 ^ £ « H> -(CH 2 ) n 0R7(^7H R 7 £r -SAC, -SCAC, -Ar, 3£te -SAC-Ar^; n = 1.2), 
gc- -(CH 2 ) n 0C(=0)R 8 (^7]A-1 R8^ -SAC, -SCAC, -Ar, 3LS= -SAC-Ar°l±L; n = 1,2)11 ^ &tf. 

IV) A^r -(CH 2 ) n - (n = 0-4), -0-(CH 2 ) n - (n = 0-4), H-fe -NRMCH 2 ) n - (n = 0-4) H 
7H R 9 ^ -SAC, -SCAC, -Ar, SE^r -SAC-Ar *1 4) 

V) B^r H, -SAC, -SCAC, -Ar, Sfe -SAC-Ar* 

VI) R ^ Rl^r o}^o} Jf-^Q W "S^sH <r 

^ o] -R-Rl- * -(CH 2 ) n -, -(CH 2 ) n -0-(CH 2 ).-, 3£fe -(CH 2 ) n -NRlO-(CH 2 ) m - [n+m<9, Rio 

* -SAC, -SCAC, -Ar, -SAC-Ar , -C(=0)-SAC, -C(=0)-SCAC, -C(=0)-Ar, 2£fe -C(=0)-SAC-Arol^ 

VII) X^r -C(=0)CH 2 0RH[<^7l^] Rll^r -SAC, -SCAC, -Ar, 3^r -SAC-Ar al^], -C(=0)CH 2 
0C(=0)Rl2[<*|7H R 12 ^ "SAC -SCAC, -Ar, SE^r -SAC-Ar*™, -CH=CH-C0 2 Rl3[<^7]^ R 13^ 
-SAC, -SCAC, -Ar, -SAC-Ar °] tft , -CaKH-SQzR^^W r14^ -SAC, -SCAC, -Ar, Sfc 

-SAC-Arol^], SE^ -C0CH 2 -W* W^ , °*7l4H -N 2 , -F, -CI. "Br, -I. -NRl5Rl6[<^7l 
Ai R15 ^ R 16^ ?^>^SLzL -SAC, -SCAC, -Ar, 2L^r -SAC-Ar^ i+, ^ ^I^H 3 xfl 
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6^ £4 *£* * SfttH. -S 17 M*W R17£ -SAC, -SCAC, 

p24 0 0 R 24 R 24 l^JJ Y 

Y fe H, -OH, -ORlW 8 = "SAC, -SCAC), -C(=0)R 19 (R 19 = -H. "SAC, -SCAC), -F, -CI, 
-Br, -I, -CN, -NC, -N 3 , -C0 2 H, CF 3 , -<XtfP><&> = _ S AC, -SCAC), -C(=0)NHR21(R21 = - SA C, 
-SCAC), ^ -C(=0)NR22R23(R22 r23£. ^qiLSL -SAC, -SCAC, -Ar, SEfe -SAC-Ar *1 

R24^ H 2L±= -SAC» ^^rf . 
IHtt 2] 

I) R £• H* M-^xflul, 

II) Ri * -CH 2 C00H, -CH 2 C00R3(R3 = SAC), 5E^r -CH 2 C0NHS0 2 R 4 (R 4 = SAO* . 

III) R 2 H, -SAC, -Ar, Sfe -(CH 2 ) n 0R7(R 7 = _ S AC, -SCAC, -Ar, Sfe -SAC-Ar^ul, 
n = 1 2^r 2ol4)^ i+Bl-ifljl, 

IV) A *r -(CH 2 ) n - (n = 0-4) SLS= -0-(CH 2 ) n - (n = 0-4)* . 

V) B H, -SAC, -SCAC, -Ar, 5£fe -SAC-Ar^ M-^ifli, 
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VII) X te -COCH 2 N 2 , -C0CH 2 F, -C0CH 2 C1 , -C0CH 2 Br, -C0CH 2 I , -C0CH 2 0Ar, -C0CH 2 0C0Ar SE 
^ -C0CH 2 SR^7H R 17^ -SAC, -SCAC, -Ar 3Efe -SAC-Aroltf]* v+^flte =lH\ 

[^^% 3] 

(1) (3 5)-5-[(2,6-^#^^S^)^l]- 3 -({[5-^m-3-^m-4,5-^^ol^-5-ol^ 
^>^€]^>^>°V T3 l^)-4-^^^l^-^(Iaa) ; 

(2) (35>-3-(U5-i«-3^*^ 

(3) (3 5)-3-({ [5-41 ^-3-^-4,5-^ *M SS-!H>1 *JL*><>M i,)-4-^ 
-5-(2,3,5,6-BflB.Bl-l-^-JSLS.5(l^l)^^(Icc); 

(4) (3S)-3K{[SHM^(1-^H*>^ 
^-5-(2, 3,5,6-31 HiW^S.:*! 4^1 I dd) ! 

(5) (3 5)-3-({[5-^m-3K2-^H€)-4,5-^^ol^S-5-ol^mm]^^> 6 H^)-4- 

^-5-(2 ,3,5, 3= eH&^-S-iM *r*l ) *Mi^V( lee) ; 

(6) (35)-3-({[5-<^-3-(l-<>l^^^ 
^ ) _ 4 _^_5-(2,3,5,6-^H^^S.4^1)W^(Iff); 

(7) iH{[5-«-3-(l-<>li**3*M.«H^ 

1-^-^^.-4-^- 4i^a^-^( i gg) ; 
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i .)_5_^s.^.5.-4-^-4i^l^-^lol^(Ihh) ; 

(g) 5 _ S s^ s __3_ ({ [5 _ol ^H5L^-3-(l-°l *)-4 . «M HS.-5r-*l ^-V^H] 

i^)-4-^4i€^-^(n i ) ; 

(10) 3-({[5- ^im-3-(4-^^^^)-4 ( 5-cl^o 1S .s.-5-ol^A>*m]^^>^l^)-5-^ 

^^.3.-4-^-41^^-^(1 j j ) ; 

(11) 

-4-^.>h5fflBf^(ikk); 

(12) (3S)-3-({[3-(l,3- xqpfl^-l^oil--2-^)-5--im-4,5-^^ol^-5-ol^A>^^] 

9}}L ^ }o\v] ^)- 4 -^-^-5-(2 ,3,5,6-^1 H 5*^.2.3. sfl^l ) 1 1 1 ) ! 

(13) 3-({[3-(l,3-^^m-l^^#-2- o a)-5-^m-4,5-^*>^l^-5-^^^>#€]^^> 

o>*l ic)-5-€-^-^-S.-4-^-4i^l^-^^(Imm) ; 

(14) (3 5)-3-({[5-^€-3-(l-M-Hm^€)-4,5-^^ols.s.-5-ol^AV#m]^m^>< ) H 

t)-4-^-5-(2 ,3,5, *f *1 )^i^K Inn) I 

(15) (35)-5-[(2,6-^#M€S^)^l]-3-[({5-<^m-3-[2-(l-v+Hm)^^]-4,5-^*>^l 

c S _ 5 _oi ^a}^ ) <>}*] ^]-4-^Wi^Kloo) ; 

(16) (3 

S)-3-[({5-ofl i§i-3-[ (1-q-H )"|l]-4,5-tl^lHS-5-ol ^^V#m}^^)°> n l ^]-4-^- 

:-5-(2 , 3 , 5 , 6-31 H 5^^3.3^ ^-a] ) s^i^K Ipp) I 
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(17) (35)-3-{[(3-{[(4-#^-l-M-^)^Al]^m}-5-<^m-4,5-^^ol-5. -5-*l^V 
^)^^]^l^}-4-^^-5-(2,3,5,6-^H^#^^^^)^^^(Iqq); 

(18) (3 S,4#-6-^l-3-({[(5*)-5-^^ 

*] ] ?}$-^ 2x.) -6-^-4i-4-^ ^l^(Irr); ^ 

(19) (35,4#-3-({[(5/?)-5-ol^^^ 
l]^>d}^^)-5-(-fl€#^)-4-^l^^Clss) ^ 01 

4] 

oa ^li*^ ^ S a* °U§*0* * 

o.^ ^SLS. ^4*(caspase) ^ ^ - *S-3L*\ 

^1-8" 2:^1" ■ 

5] 

13^8- 6] 
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